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(54) METHOD FOR EMBRYOID BODY FORMATION AND USE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming an embryoid body from an 
embryonic stem cell, with which an embryoid body can be stably formed in high efficiency 
even by using either a serum medium or a serum-free or even at a relatively low density of an 
embryonic stem cell, a method for differentiating and inducing a functional cell usable for cell 
and organ transplantation medical treatment from an embryonic stem cell, to obtain a medium 
and a differentiation inducer useful for the method, the differentiation-induced cell and to 



provide a method for use thereof. 

SOLUTION: This method for forming an embryoid body from an embryonic stem cell is 
characterized by comprising a process for culturing an embryonic stem cell using a medium 
containing a specific factor. This medium is used for the method. This differentiation inducer is 
used for the method. This method for differentiated cell induction using the method is 
provided. The differentiation- induced cell is obtained. This method for use thereof is provided. 
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t mm i ] Mmmm w^g^ < stem 

cell qrwch factor) &^t£*§ite)l^C*§^'&X 

[MM 2 ] HMib^JkMCrd&Vttrft&HMI 1 
[MM 3 ] »»»3&SS 6tC^l§<i--7 h M v 5 

B*gtmjfiL$*gttT*&sMM i lazfawftrt, 

[MM 4] SSxfc* s S6CC«B^fiRB : i 1 4 (bone mar 10 
phoqenetic protein^) &^tHpi&t:&&M$3f 3 fCfg 

[MM 5] Mmtm^^tm** (boneworph 
©genetic protein 4) feJcWffliaW--? h *J ? £3^Bfl 

£ . BSttttfanA' %> x > l> * 4 FsKF ^ 

[ MM 6 ] StfSifc^fi JfeftilSS-l 1 ( leuKaema m 
hiMtorv factor} £§£&Ugi&T'£&MM 1 -(a ■ 

( a ) , ( i> > . ( c ) . < d ) fc«fctf ( e ) *Mt& 

{ a ) *fe'^ ^> (qelann) ; 

( b ) 7 k ^> (lamimn) : 

(c) 3?-^>^7l (collaoen type I) ; 

(d) s^-iO^W 7*1 V (collagen type IV) ; 
( e ) 7^yp-t«^> t fibronectm) , 

(fibronectin) ?*&MM7<Cli!tt0 , ft& 
[MM9 ] M»HW*S ^CC^TCC' ( a ) , < b > , 

( c ) , ( a ) 3^&tt<&ffd>&jBtffa^i>ft< <^4> — *p 

(a > &titf¥tdlSI9-?- (stem cell factor) ; 
( b ) f ! k - 2/ f ! t 3 U P (flfc-?/fltJ hq 
and) ; 

(c) ^>^?-n^^>3 (misrleukin 3) ; 

{ d ) r 0 X (xhrtBisbopoietin) . 40 

[MM 1 0 ] Mtttt^S 6cceiT« ( a > . 
( b > , ( c > . ( d ) *6tt&^6M;&h£jMt< 
^4>--^>©geB«:^iSiftr'*>&M*i3, 4.6- 

(a ) fiiLttMHS-?- (stsu cell factor) ; 
( b > f ! k - 2/ f ! t 3 Vtf> K (flW/n« liq 
and) ; 

(c) <Y>£-o4 + >3 (interleukm 3) ; 
{ d ) r D X *> ( thymopoietin) , 

mm 1 1 ) sfflig^fT h 'j? £*^b 50 



St. ffiif[L??»l8a*9aia-?- (stem cell qrcwth factor) 
fcACfiiifiL<tMBiSH-T- (stsu cell factor) tgtfSit 

[MM I 2 ] KMAflb^. «U§?f-? hj * * *sa 

S. Sifillf»^SaT- (stem cell qramh facto 
r> , f 1 k-2/f 1 t 3 y#>F {flk-2/flt3liqan 
d) , -Y>^-0^t>3 (mterleukin 3) hd 
>4< , 7t c ^^_*> (thrombopoietin) ^S^^ife'C^-SlS 

Mm i o ccia^cc*^ 0 

[MM I 3 3 $ffl» r -7 H y ^ * aa&WWUTO 

(a) , (b). (c). (d) (e> 

(a ) "tr ? (qelatm) ; 
{ b ) 5 ^ (lawinin) : 

(c) a^-y>#^yi (collagen type I) ; 

(d) z>7~-¥l>$ J7~l V (collacien type IV) ; 
( e ) 7 4 -?U% ( fibronectin) 0 

[MM 1 4 ) «BJS*r? h »J y * ^SbH*^ < T^P 

[mm 1 5 j mmmm^x'b o , ki^m 
i^^m^^xfn?, teat*jfflia©^ft^2 5 o cm 

It/ m L JtJLh© «aa?ft*-c* a c i t 4 * ^ mm 

[MM 1 6 ) Sft»ifi*.WifiLfSS»-c& 0 , Btt*fSffl 

[MM 1 7 ) o , ffiS^tffl 

m L feLh©«|gjSgr-c ^^C4^#^4^a MM 
[MM l 8 ) W&k»fWWMlH2i> 'J , B1$|Nfl 

[ mm i s ] mm i - i 8 osh »rn* i re^iaw 

[MM 2 0 ) #ft»&\ KT© U), < b > £ 
tf(c) ^6ft«8fcd>&san&MBl'C«)& 1 MMl 

( b ) fcit^BaBAatotUS ; 

[mm 2 1 j 9\-mm^<om^mmmm. 
[MM 2 2 } $mm&%o>mmwmm, tesm 



3 

& mm, m$m, mm. mm, m&. mm 

Ste «fc S> ft m ** 6SI^ «flffift $OT £ 

S. Hl^ttH, Kite. fflftfcJff 

[|g«Jf24) S&tctTFG) (a) . (b). 

{ c ) , ( d > . ( e ) . < f ) , ( g ) , ( h ) , 

C i > , ( j > . (k> . < ! ) > <a*> , <n> , iq 

{ o ) , { p ) . ( a ) REM r ) *»6ft-&8*«W* 

(a) -Y>^~D'{^ 1 >3 dnterleukm 3) ; 
{ b ) h d >^^^ x *■> ( thrcwbopoictnn} » 

( c ) iMfrt^iffiSH-?- (vascular endothelial growt 
h factor) ; 

{ d ) X 1 JaQ#^x?> (erythropoietin) - 
(e> <Y>£-p<Y4>S dnterleukm 6) ; 20 
(f ) 4 *>1 1 dnterleukin 21) ; 

<g ) T*?-fcr>A (activin A) .* 
{ h ) W&fffl&^A: (bone rorphoqenenc protein 
4) ; 

( i > famkmrn^mumm^ (basic fibroblast q 

rov;th factor) \ 

( j W >£~~p^ ^r> 1 dnterleukm 1) ; 
(k ) -^D? y-i^P^-fljiit (macrophage c 
olony-stimulatinq factor) : 

{ 1 > WptSt? ^7t~^ a^-mmm^ i qranul 30 
ccvce-^nacropnaqe colony- stiwlatinq factor) ; 
(?iy> ^>£-p^>7 dnterleukm 7) ; 
{*) ^>£-P-f 4>£ dnterleukm 2) ; 
{ a ) r 9 >^ ^ * — ^ > i^SH-t-jS ( transfomnnq 
qrowth facto r-& ) 

( p ) t^&^M.Wi-f ( nerve qrcwth factor) : 

(q ) U?- X *f >g£ (retwoic acid) ; 

{ r ) P (diethyl sulfoxide) 0 

[ ii#»f 2 5 ) fit 1 - 1 8 ccB«0#8rc)&9X ^ 

£-P^>3 dnterleukm 3) , X'J^D^^xf 
> (erythropoietin) , fittSfc-? £p? t -«->3Pi- 
$lff§<Ei- : ?' ( qranulocyte-macrophacje colony- stunulati 
nq factor) fcir^hP^^x?^ { thro^opoieti 
n) ft^Mftjg^trfctt* iCittSJUi**, IS 

*W2 2ociaiicDi&So 

[ H3K3R 2 6 3 1-18 £E*©##C»« I' 

^>£-D*f*>7 (mterleuKin ?) ftgtfSiftftfll 
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•CEIL 

[ii*3f2 7 ) tmrn 1 — 1 8 tcB*iMSftt-c»rt6 

JftllRJ&ii^S^ (vascular endothelial growth fact 
or) **trtS*ft»C*r«JW*Ct«ttftiT-5, If 

Mm 2 2 eettetfrs. 

[ 2 8 ) i-i8 (,cmm>-ft&x'i$m 0 

tc*y?>)*>4 PsK-f ^«C****IMBft, lUf*. «Y> 
^-p^^>3 (mterleukm p> x'jxo^^xf 
> ( erythropoietin) , fifSt^-^ ^p7t- p^.— 
fl|fgt@^f { qranulocyte-macrophaqe colony- sinmulati 
nq factor) id J:t» p>tK^H'x? 1 > ( thront?Dpoieti 
n) ft^gifeft^^riS^^Cift^jK^^S, B 

[ig*jf2 9 3 S*3j 1-18 tcia^o^c^o 

^>3?-D^=^>7 (mterleukin ?) ftgt»Siftftffi 

[ B*S 3 0 J 1-18 ccKSa>*ji-c*fiS u 

iL^F^^ifSB-i 1 (vascular endothelial qrov/th fact 
or) ft*tr»lftft«^riSfi**C<Lft4*«tiTa, ffii 

[B*I3 1 3 KftftWSS*, «Toc» ( a ) . ( b ) 

(a ) mm*mn&cticj:vxffl.ukm$to 

3B&ft»«tfS C 6 ocj: ^'CStel/^BtilfSfflia ; 

( c ) { a > Xtt < i> } ©BfiftttlS<^a#±(!Ra(5 
■?ft ste^X^O^Sftffi^r L. feffittltJUBSo 

[S*S3 2J liS*9l-4 % 6- 1 8<*H*r*iri>l 
^lSte©*S'CSl^. (stem c 

ell qrowth factor) ftS^ffittteWJgft^S^&fcfe 

[ §S*I 3 3 3 S ^> tdiL^I ft^m#*Xi 3 2 

m*&&mm%&v&m-mz 2icBmm 0 

[ Il#3f 3 5 3 S 6 tC-^J 4 ( bone m 

orphoqenetic protein 4) %.&t?s$lfcS%3 4 CC|2^<0^i 

[Ii*I3 6 3 5**9 5l33j8<0*ft-ca^^. fl*jS 
0^4 (bone morphoqenetic protein 4} fe^Otfflia^f 

^ h »; * ^xsaaft^t?sRiiiLfgstt!*c*-&ffitt»«Bi§ 

[ IS*3J 3 7 3 SfcttHbV Q^ItH-T { leukasui a 
inhibitory factor) t**ttC»*Sttl?*5B*3|r3 2 
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i m#m 3 8 ) »jg?f ? mi ? * * sbs^wto 

(a), (b>. (c). (d), (e)3^&ft«8^ 

(a ) Hz^ (gelatin) ; 
{ b ) ? 5 (Icsnimn) ; 
< c ) ^y-~ J fy? J-y'l ( coll agen type I) ; 
(d) =7f-v>^7'I V (collagen type IV > : 
(e ) 7 ^yp.t^*> (fibronectm) , ■ to 

[ifl*«3 9 } Sffljg^f-r h "J * ^lBg^,(7'd 
*^?> (fioronectin) ■C*-5IeI*« 3 8tCSSR(*>*g 

[|£*I4 0 ) !£igiS#<* &tC«T«D ( a ) . 

tt-o©aeB**tf*»t?**ii3fciir3 2. 33^ 

(a ) iitoSffflSSH-? (stem cell factor) ; 
{ b ) f ! k ~ £/ f \ t 3 y F (flM/fltt bq 
and) ; 20 

(c) -f >£-p4 + >3 (mxerlsulon 3) ; 

( d ) h d >^'aK-Yx^"> (throntbopoietm) , 

S. fiJJ^fflSSMMH-?- (stem cell qrcwth factor) 
te.fctfKTtf) (a), ( b ) , (c). { d ) 

&Ig*3I3 4 . 3 5 Jctf 3 7 - 3 9 <D\,*?tlfr 1 3ftC 

( a ) mfofimm* (sts* cell factor) r 
(b ) f ! k- 2/f ! t 3 *)if> F (flk-2/flt3 liq 30 
and) : 

(c) <{>*-P*f*>3 (mterleukm 3) ; 

(d) Fd>#^^Xf > ( thrabopoietin} , 
[Ig*3f4 2 ] ifc&ifc&s. 8BllS^-7 h U v txmM 

H. SlfiL$SWiSi9«aH-? (stem cell qrcwth factor) 
fccfctf^&JBISB'?- (stem cell factor) ftgtrfSa 
r'£&fi$:*3f4 lCGtt0tgtt. 
[|g*3S4 3 ) W»f-7 h U ? £*^B 

S. S'iLlFSfflSS^B!^ (stem cell qrowth facto 
r) % f 1 k-2/i 1 t 3 y#> K (flk-2/f|t3liqan 40 
d) , ^>^-D^=r>3 (mterleukin 3) 
>sKiK4x*> ( thymopoietin) £SttfSifrC*&!t 

[ig*^4 4 ) »ui§*f ■? h y if xgaSt^WTcr) 

(a), {!)). <c>. (dK (e}a^&a«flb^ 

4 3 Kia4w>*g»o 

(a ) -t??^ > (qelatm) : 
( b ) 7 $ — > (laminm) ; 

(c) 2^-y>^7"I (collagen type I) ; 50 
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(d) (collagen type IV) ; 

(e ) 7^d;?^f> ( fibronectm) e 

[Ig#3f 4 5 ) »J» r *? F U 3 £ *36S*V? < 7d 

[Ig*3S4 6 ) 3tJfil^!jSit^B^ (stem cell qrov; 
th factor) tl&Kil&t Ur^BttifMB^&jHt; 

[Ii*54 7 3 $ feKtmo ( a ) - { y ) frfett* 

( a ) SilUlffflSSH-T (stsn cell factor) ; 
{ b ) f I k - 2/ f ! t 3 y H> F (flk-2/Ht3 bq 
and) ; 

(c) ^>^-o^^>3 (interleukm 3) r 

(d) Fd>$*#^x*> ( thrccr»bopoietin) ; 

{ e ) Ji.afrtS*8aH-? (vascular endothelial qrcwt 
h factor) ; 

{ f ) x y X P # 4 x * y, ( erythropoietin) ; 
(g-> ^>£-o^>6 (mterleukm 6) ; 
(h) <Y>£-d-Y4 : >1 1 (mterleuKin H) ; 
( i ) T £*tr>A (activm A) J 
{ j ) -i"^.^@i 1 4 (bone norpocqenetic protein 

( k ) (basic fibroblast q 

rcwth factor) ; 

( 1 ) ^>^™n^^>l (mterleukm 1) ; 

im) 7- s :>r2P^-$lM@-^ (macrophage c 

olonv-stimulatinq factor) : 

< n ) ^itv ^D7t-^ D ( qranul 
ocyte-*T»acrophaqe colony- stimulating factor) ; 

(o) ^>^-o^^>7 (mterleukm 7) ; 

(p) ^>^~a-Y^>£ (mterleukm 2) r 

(q) h^>^^^- = >^it^a^/2 (transfoRPinq 

qwth factor-jS) ", 

( r ) t^iS.^^S"?* (nerve qrcwth factor) : 
(s) U^y ^ >K ( retmoic acid) ,* 
( t ) *SJ F {dimethyl sulfoxide) ; 

(u ) (qelatm) ; 

{ v ) 7 ^ (laminm) ; 
<w> (collaqen type I) ; 

(x) 2 5i-y>^^7i v (collagen type IV) ; 
( y ) 7 ^ .t, ^ * > ( fibronectm) , 
[ 15*8 4 3 3 flkfcgr 1 - i 8 <D(r ^n^> 1 ?i^l2$3; 
J: ♦) x > y 4- ^ F a 0 

4 9 3 f#*2f 19-31 i wxm 
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[tt#3f5 1 3 t*fefeg»ST*J«fcCJ c SSf4»|S!g*l* 

Sir * . S^K©Bff ^iS*4^ftB*&ST^cc«Kj4 
ItfflfiSfr ?S #fbfflISS T'<D»f tag* tbfaT &Ctm 

[ M&I 5 2 ) MMMII9ST« J: oWtfeMHH* 
WET i ttl*iWW#Jtt£TT?©ffi|4 KtfflJI3*>«> # f fc I, 

[MORS 3 ) JAfe^g^STfe^C^^^B^ff 

art?, tmmA9tcm^comm^6nu, tt&mm: 

[i§#»5 4 J !fr&3f 4 6£fcl*4 7 KliaS»SD»ffc» 
[16*15 5 ) gj}*3l4 9tCSjj8©»fk*BJia ; 6:a-iflE 
[S*«5 6 ) WTO < a ) , ( b > SO' ( c ) ip 'f> 

Sfc#5 5lCS3380>Egl. 
( a ) ?f|SSb*(OWI§ ; 

( c > ftmB&^mn * 

[ M#R 5 7 ) >f fflSS**(?)jffljgor>»#K:S^ < £A 

mm, tf soa, mm, fcmufc mmm, m. 

MffcflN *ftB, HM. MVWRL SSSJl 

#3? . ffltt J: MBS**, ft « 8W>6 SlWl-SSf te«r# 

^*w*?>i<#(c^<*a-c*4. sfcj&i 5 stela 

J»mU. jfc& yj-£ 

[ §S*« 6 0 ) fftg-Jfi* **** £ MBflMMF toBW 
WB«B«(CS^< 3SJ#^fe»#St* fcti&^ftfllSST 
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flf. SKWIM. ^ffift* KABUL, *fee*fc|j*ttt,l? 

ntfefe, sle. &mE&. &ffito&. %m 

fe#J§, 7hb^, «g, 16(B«. 

i&» * fc li S SS&SS^-C A ♦) , **fiW -5 M»Z> 

. . * tc \tssm d , jufL£ stew 
momrittm*? < ^iu&f ^ m tana 

[000 1 ] 

50 ]£&i$v£WH£ x > y 'J ^ ^ F < *i6arr ^* 



i o o o 2 ] 

[ffi3|TO«|flJ KSIf«BBS (embryonic stem cell) t 
It. ^>b'rP (in vitro) fCfel»?4H^&C<b^T>r 
(frC, [fiODfift:<OS«KW<OB. Witt. S3^flS 

[ 0 0 0 3 ] S$14|f^*!l2#Mg* U>\tE$m%k 10 

im®m&tMft*m*y&?ctv&±vtt&, com 

MteJEgM®.* 0 ft# ft fti»MI(CiM <h Sft 
0 ilT C £ #nJteT?* 0 . paaisSffllgW<LI§l C/ J: 5 * 

a &ffcf & c t #t-& a ? » f fcte gig-? 

il3*l/fe»&«, KteteSUg©^. ffiSJgtftpsSSftB 

jaw* o nfctefKJws^ s-r «>©£*• 

[ 0 0 0 4 ] BaigcortSSMe**!!*© WSSCS) J: 

-Mcig§£ir&£. fr£A£<c*i&, t:^±^iiwcc^ 

6 1/ IT J!j 5 ( Cene Ta rqet i nq . A Pract i cal Approa 
ch, IRL Press at Oxford University Press (1993) ;M 

Eswig^Jsc^ftafeM^^^fpsa^iftt (1995;.} , 
^ <-^ass©±r»tt^aiigfiig^:Sfe, ?s^cc^ 
sse whmmmm t mix %m 0 m c <t -c 30 

& C eJ$§£ & & ( Mani pul at i nq thefcfouse Brfrryo A 
Laboratory ftfanual . Second edition, Cold Sprinq Ha 

rbor Laboratory Press (1994)} 0 E Sffll84>$£fbK . . 

m*m%?&m : rti,X&&Lmm£m : t- (leukaemia m 

hibitorv factor: tlTL i F<b*>fi§-r) #H£34tC 
(A, G. Srith and M, L, Hbcper; Day, Biol, r 12 

l f 1, 198?: A, G, Smithft; Mature. 335, 688, 19SS; 
P. D, Rathienft: Genes Pev, . 4. 2308, 1990) , *g 

&ct&^WJ.ct&n&$nx\ t >& o.Nichoisft; d 

evelopn>ent. l|0 f 1341. 1950; 5, Peaseft; Dev. Bio 
1,, 141, 344, 1990) o 

[ o o o 5 3 e smk*. e smtfomm&&D& 

Ttt £ WWW -Si, ft ft ftflttsWH ST 0 £ -3 fc«M 
^MStlSCi^Dfttl'C^S Ufenipylatinq the M 
ouse&pbryo A Laboratory Kfenual . Second Edition. Co 
Id Spnnq Harbor Laboratory Press (1994)} e b&U 

ft^ft, 4>tr hccDlftBtcfe^r. ESHUB^tWS 50 
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VOTl&MStt (embryoid body; HT, EB<b^H| 

jg. ABEMa. *aaswsa, it?s«jss, aaims, ft 
#$ais, #tef£*fflg, ^fi^wig, iDffHug. yyrw 

Jg. WmmM. ±Jfe»Jg. -^^^iT-W h, ^^^^^ 
K »Wg^6'1i^^&e^ftW^S3i$tf^C^ 
^*1?»*Ci3WI*Stn:ip** (G. M. Keller: Cu 
rr. Cpin, Cfen ? r ^2 ? i595: P , D , RatMen 

ft; Reprod, Feml. -Dev., 3^. 31, 1998: C. Dam ft; 

3Xell So., 110, 1279.. 1997; Leeft; Nat, B 

lotechnol,. 18, 675, 2000} 0 

[ 0 0 0 6 ] sit, E SttHafr&4>E B«WBfl»*. L ! 

^kjfcftr-JitJSJsadWcE SttiJgs. ^ y e 

a. EB<o^asa*<csati.^jaiS<oa^ hfej;, 

ft-^CB^E S«Ug*>ft©E BW^CS^^^T 

K«t 24TCfcft T, ^ilif if wtttS'C E S«BJg©#ltfg 
* «S# L/ , a E B £ ^ $ ^ h C 1 1 « b t * o 
*J9^>y> (Johansson} ^Ia^lt^>^ 

*»*«l*rEB««ffi=g:w», 5, 0 0 0ffl/mL<t> 

». n 1 0 E 0 flMt^EB OEJltamiK $ 7 2 B| 
M^C^mbXUt^Ct^U^bX^h (B. H. 3o 
hansson &fcl V. Wiles: fefol. Cell. Biol,, 15. 141. 

1995) a com. tmaiDL i ¥ Q>mmt±w^<Dmk 

ttMB*Jfc^aSt?*0. w r ooo(B/ia ! 6Lh«E>tUg* 

[ 0 0 0 7 ) SiS, HiLfS^Sft t irX 2 0%/ *? PT0 
rSR • t^/P^a (Life Technolocne 

s) tUI > £^Wr ^ r. E S Wgfr ft E B ft ^ 
.^^lifci^^lEw (M. Schuldinerft ; Proc, Natl, A 
cad r 5ci, USA, 97, 11307, 2000) 1fitLtftk&. 1 0 

OmmS^yi/^hifefeD 1 0 f H, ^^*>-^i, 0 
0 0 , 0 0 OBAnLiif^ ifcftlJtC E S WB« (Sffi 1/ 

[ 0 0 0 6 ] 

[ U i; ^ i 1 6 pjE J 6Lt© J: ^ ft 

ft. &#\tfmmbtc& *^^&b&wmimfr 
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mti^e U*oft#6. M£#M£1i^ftWeii 

g» *~xiacwTOft£#s? < «s tir *5 o . ifiifs^ 

£*va>ftC*, SMtfiftf*TT?®4Wfc, ^SWfelft 

^ttMMW** E BOK^^ttfcftftW. « f ft 
iRtfilMIU>^bWtoJ: 0 BJfflftj^ftTS;C«Rre8aiaa# 

[ 0 0 1 0 ] 

IS©» ftSrSiarSC-SIS* ft ^&f* £§H&|fcH t> fcft 
Jg^^EB&a^^BK-r -ttttJB^fc, # 

[ 0 Oil] HP*>, *ftJHB, »T© ( 1 ) - < 8 2 > 

{ 1 ) (stsn cell 

growth factor) 6£&tttt4flHirtt^«XS&d 

( 3 ) tfcHtt#S &K*|l»hr r «J 7 > X^Qg£^ 

(4) ttHttASS&ldttltMB^ ( bone rporphoqen 
edc protein 4) *^tfJg»t?ab^ (3) &C1S^C'*& 

1X10 

[0012] ( 5 > mkttmumtfmr-* < bone 

morphoqenetic protein 4) fe^CmBPt"? r 'J ? £X 



7) 4SWS00 3-9 85 4 

( 6 > tt^^dJlMfflng-? (leukaemia inhibito 
rv factor) &5&&< r 4ltt'C&& (1)^(5!^ 

( 7 ) RUHft-? h y * **»fiH*sttT0 ( a ) , 
( b ) % { c ) . ( a ) ( e ) #»&ft&ff#>&a 

{ a > > (gelatin) ; 

(b) ^ ^ — > (lesnimn) ; 

10 (c) 27-y>^^7'I (collagen type I) r 
(d) 27-iOW7l V {collagen type IV) ; 
{ e ) 7 t/p .fi £ * > ( fibronectin) ft 

[0 0 13] <8> mitt-? r y 9 »x»e«*s7 a 

y a * 5? > ( hbrwectin) *C*S < 7 > teGtt4># 

( 9 ) 6CC£IT«E> ( a > . ( b ) . 

{ c ) % ( d > *»6ft&W*»feai*had>ft< th~r> 
<&5fiS&^t**gj6r-*>£ ( 1 ) , < £ ) to ( 6 ) 

20 (a ) iiiill^aifiBB^ (ste^i cell factor) ; 

( b > f I k - Z/ f ! t 3 y tf> F (f lfc-2/nt3 bq 
and) ; 

(c) 4>£-£M^>3 (mterleukm 3) r 
{ d ) r P x ( thrombopoietm) # 

[0014] (i o > wmttz 6imrv> < a > , 

( b ) % { c ) . ( d ) *.%ft*S*6SliyT*iJ>ft < 

th-^<vmem&&i£tmvfo& < 3) , (4 > , 
( b > - ( 8 > ©^rn* 1 3»cciaa©i^ 0 

(a ) Si&^fflT (stsn cell factor) ; 
30 { b > f I k - 2/ f ! t 3 y H> P (flk-2/Ht3 bq 
and) ; 

(c) ^>^-D^ + >3 (interleulon 3> ; 
{ d ) ^ d y^^-i x*> (throsnbopoietin) „ 

(in m%$&\ tfflss«i^ f y * ^x^Bg. a&jh 

tmBfNkHi 1 (stemcell growth factor) toJfcffiilfiL 
W^liSa^ (ste^i cell factor) ^gt*§$t^a ( 1 
0 ) l'CMw,V>fi& a 

US) fife%Hb^ % iBBjf 7 h y ^ ^X^Bg. 3iifiL 
im^SS-l 1 (stemcell qroA-th factor) , f 1 k~ 
40 2/f ! t 3 l>#> P {flk-2/flt3 liqand) % 

-p^*>3 (interleukm 3) h n>;K^^x 

(thrcciibopoietm) «:gtfft*C*-& (10) OCia 

[ 0 0 15] (13) MB$f? h 'J ? > X^S^W 
TO (a), (b), (c), (d) 4dJ:j> # (e)^fe 
ft5fflf*>^3a*tl^ft<ife— -^©SbST'A-S { 1 

o > - { 1 2 ) oE)i*rn* i w^aa««nsffti 

(a > "te"^ ?"> (qelarin) ; 
(b) ^^^> (lann'mn) ; 
50 (c) 27-iO^-i7l ( collagen type I) ; 
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<d> 27— 7 I v (collaqsn type IV) ; 

(e > 7^o;?^f> ( fibronectin) > 

(14) W&9\"? V M ? ^aIbW^7 ^ yp * £ * 

[0016] (15) R WbWMtt «*T?* 9 , St: 

0 0 WJS/m LUkwm&ie&V&ZC I ifflktt & 
(7 ) %fc\t (8) rceft®£& 

m- zjmv. wmt himnitaat 2 0 0 0 wss/m 

(14) co^rtts^ 1 WCKK^S. 

(17) s*ig«bftj^iLSf*Jikr'*o . ttttttMB&ii 

mz>TMx\ m# m^&M&w 1 5 0 onn/m 

(18) ttttMMSjKJUAig jjfeT'*) 9 . M£i&M& 4 
SHUUSWf *IS*StfC <3 ) 

- < 8 > v ( i o > - ( 1 7 > co^rn^ i Assise?) 

[0017] (19) ( 1 ) - ( l 8 ) SH'fft^ 1 
(SO) »f bWK* % WTO { a ) . ( b ) ftff 

{ b > *BSISHSa«feti+^IS3fc©jBIS ; 

fg -stusa-c* (20) leiatecrta*. 

&. ( 2 o > fdadjoi&tt. 
(S3) rtK»*3fc©«ia** % «fbs, unte. j& 

[0 0 18] (24) 3 6tc«TC« (a) % (b), 
(c) % <d>. { e ) . (f) v (g), (h), 
( i > , ( j > . (k> . ( ! ) t (m) , (n> % 
( o ) % ( p ) . ( q } r ) frfi>t£hm>*>M\£ 
n« @^ & ^ i tttStd trig* «:» ^ & 

(19)- (23) flD^rhfrlflT 

(aW>£-P4 + >3 dnterleukin 3) r 
(b) FO>^x*> (thymopoietin) B 
(c ) ifiLSrtfeiflfifla-?- (vascular endothelial qrowt 
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h factor) r 

(d> XijAo^x?> (erythropoietin) ; 
(e) ^>^~n^^r>B dnterleukin 6) ; 
(f ) -f>£-P^*>l 1 (mterleukin 31) ; 

(g) T**fcr>A (activm A) ; 

(h) #^.'S@i 1 4 (bone irorphoc^necic protein 
4) ; 

( i ) ittftntEarWMSH? ^asic fibroblast q 
rcwth factor) ; 

10 (jW>£~P«f^>i (mxerleukm l) ; 

(K) ^^a^ 7 -^3P^-flMB^ (macrophage 
olony-stimulatinq factor) ; 

( 1 ) ^a?^P7T-i>aO^-iftB|^ (qranul 
ccyte-macrophaqe colony- stiwlatinq factor) r 

(m) ^>£-u^>7 dnterleukin 7) ; 

(n) ^>^~o^^>2 dnterleukin 2) r 

(o) H5>*:>*-5>i*MiB^6 ( transform* nq 

qpo;th factor-jS) ; 

( P ) "f^g^S-? 1 ( ner^ qrcv;th factor) r 
20 (q ) U?^^>B (retinoic acid) ; 

(r ) K (dintethyl sulfoxide) 0 

[0019] (25) (1)^(18) mia^®*j* 
■CJtJrttr x > 7' «J * ^ K #r ^ tc**^ & jsiiS s , *l 
IS. ^>^-P^^>3 (interleukm 3) . X»jXO 
^^x^> (erythropoietin) , £f D ^ 7 - ^ 
rzp^.— (qranulocyte-jpacrophaqe colony- s 
tiinulatinq factor) fc£U r P>tK^^x^> (throm 
bopoietin) ^tfiglHi^^Tlg^f &C t^ftfti 
( 2 2 > ecettcw^ffi. 
30 (26) ( 1 ) - ( 1 8 ) tCB*K>*tt-C»«bfex 

^"~p^^>7 (interleukin 7) ^^tfigJ&^r^^T 
»ST£ C <t =&#^<!:^^ . (22) (CEttflKfrtt. 
(27) ( 1 ) - ( 1 8 ) «S<W^t?««l/fcx 

rtfeig^a-^ (vascular endbthelial qncwthf actor) 
*StrtM**ffl^»r*ast"-5Ci4«ii4*&. (2 
2 ) <CBfcW*4fe, 

[0020] (28) ( 1 ) - ( 1 8 ) tam(Qii& 
40 fflpsjtL fc x > 7' ij ^ A K * 'r ^ cc*** & JffliS * , iL 
ftt. ^>^?-P^ + >3 (interleukm 3) . x'JaD 
•%.<{jL*-y (erythropoietin) , Plftl^"? ^ D7 7 — 
~ p -^$ , J^@i L ( qranulocyte-uacrophaqe colony- s 
timulatinq factor) feJrO' h n>^-Yx^> (ihrcm 
bopoietin) *ate«artf«t*-CiS»*&C 4*41^ 

(29) ( 1 ) - ( 1 8 ) icmmmv&t&btcx 

^-u^^>7 (mterleukm 7) ft^tf«*t«^-C 
50 ^«Ci€:^4*a. ffittfiiffliSiOBIBIiS&W 



{30} { 1 ) - { 1 8 > cc»K©*ttr»*bfcx 

rtlg^^iig^ (vascular endothelial qrcwthf actor) 

(31) ffitttejffligAV OT«S> ( a > , ( b ) 3ftc; 

(30) <*H*T tisfc i wcisR^-dri, 

( a ) igSTS* 4 C & oc J: - tffi 1/ fcK14*Hffl 10 

{ b ) tfWflSCDtS&a*^ * c i * ^ r ffK £ tifcfej 

[0 02 1 ] (32) < 1 > - (4) , (6) - ( 1 

(sxm cell growth factor} *S*4?ffif&J$8| 

(33) fetcjjitg^tfr (32) KiSRiP 20 

{34) $ fe£ JMSfl- h »J v {7 X3i 

S&»ifiL?SS*'C*4 (3 2} i,cmm<D&j& 0 

{35} Ifeft JftW $ W&SBl 1 4 ( bone morphoq 
enetic protein 4} *St? <3 4 ) tCSajRlpiStt!, 
(36} { 5 ) Eftfltff HrCJ8 ^ & . S^aSHi 1 4 
(bone morphoqenetic protein 4} 4«JefcOW§51-"? r y 

(37} ftJgtfi^HJi^fflSB-T- ( kukasnna inhibi 30 
tory factor} ££S&^Sifre&& (3 2) - (3 
6 > ©l*y*l* 1 3mtCiB^09^iio 

[0022] (38} MB9f-? h 9 ? > XgSg#K 
T©Ca),-(b), (c>, <d>. (e) 

-(37} W>fn*> I JRtQ^OlgH!. 
(a} "b'^^V (gelatin} ; 
{ b > ? $ — > (Icsnimn) ; 
{c ) a 9 1 (collagen type 1} r 
{ d ) '/> I V ( collagen type IV) ; 40 
{ e > 7^^B*>f> ( fibranectin) » 
{39} r y ? >^I&5#7 ^ * 5? * 

> ( fibronectin} t?** (38) tCiSttCO^tto 

(40} ttttifefiSS 6«cttT© ( a ) , ( b ) . 

{ c > % { a ) ^&w4^&3gttn^fjf < 

COS QS&T*t> 6(32). ( 3 3 } 4 felt 
(37} CCSftOigilL 

{a > afefillffflgaaT- (shot cell factor} ; 
{b> f ! R-2/f ! t3»M'>h" (flk-2/flt3 liq 
and} ; 50 
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(c) ^>^-n-Y^>3 dnterleukm 3) ; 

(d) hP>*<Mx*> ( thymopoietin) # 
[002 3] (4U ttWfcP, W^HJ^X 

2Bg, SAtttMBfnB? ( stowrel 1 qrowth facto 
r) toJifffiiT© (a ) % (I)), (c). (d>a>*> 

T&£{34), (35) (37} - {39} V> 

{ a ) SMRmm* (st*» cell factor} ; 
(b) f I k-2/f I t 3ll#>F (flk-2/nt3 1iq 
and} r 

( c > ^>^~p^4>3 dnterleukm 3) r 
{ d ) h d x ( thno*bopoietin) , 

{4 2} m§^\ »^f-^ h U ? £XstBg. aiil 
fMRMMHf- (stemcell qroA'th factor} 

tmmm* (st^ceii factor} *g^a , c*& (4 

{4 3} SygJfttf, W^-^ h y ^ ^x^ag. 
^liajtaSi 1 (stemcell qroA'th factor} t f 1 - 
2/f ! t 3 'J^> r Cflk-2/flt3 lioand) % 4>£ 
-n-f*>3 (irrcsrloikin 3) 4p v J:0^ p>##<Yx 
^> (thrombopoietin} €:gtf&*C*-S {4 1) CC1B 

{4 4} F y ^ ?x2bB^JKT<?> ( a ) , 

(b) » (c). {d}. (e) ^fe^SS^ffllfn 

H-^isgt^^ {4 1} - {4 3} ec 

(a > "k*^*^ (gelatin) ; 

(b ) y (i«Bi1mn) : 

(c > ^-v>W7l (collagen type 1} ; 

(d) 27-'/>^^7'l V (collagen type IV) ; 

{e)7^ya*J?*>( fibronectin} , 

(45} tUft*? h y » >XSbB^7 a * J? * 

{44) tcia^^j| D 

[0024] (46). BltWHlH^f { stem eel 
1 qromh factor} S^^cJ: Ur^CrBHttNsn^ 

(4 7) £6*qrF<2 ( a > - (y ) 3^6ft*BW*6 

(4 6} (cettOj^ft&fVM. 

( a ) ^Jfc&Ma-^ {stem cell factor} ; 

( b > f ! k - 2/ f I t 3 y tf> K (flk-?/flt3 liq 
and} ; 

(c) ♦^>^-a^4 : >3 ( inrerleukin 3) ; 
(d> ha>sK#^x^> (thrccnb opoietm) ; 

(e > JMirtSigSS^ (vascular endt>theli<?l qrowt 
h factor) ; 

[f ) X'JaU^X*> (erythropoietin) ; 
{g) -T>^-o^ + >6 (mterleulcin 6) ; 
(h) * >*-n4 1 (mterleuMn 11) ; 
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{ i ) r**tf>A (activm A) ; 

( j ) #^.fg@-i 1 4 (bone morphcqenetic protein 

(k ) &&&m'<mm&mm* (basic fibroblast q 
r&Kh factor) ; 

( 1 > <f >*-n-f *>l (mterleukin 1) ; 

ia\) ?-~l>-3u~~y\mm : r (macroptiaqe c 

olonv-stimuladnq factor) ; 

<rt ) ^fitfT^DV r-^^a^-mmm^ (qranul 
Gcyte-macrcphaqe colony- stimulating factor) ; 

(o) <f>£-P^*>7 (in^rleukin 7) ; 

(p) <f >£-~P^>2 (-lntsrleukm 2) ; 

(a) Yy>X?*- ^>^SBT^ { transform nq 

qrov/th factor-^) ; 

( r ) WWS§MW%- ( nerve qrowth factor) ; 
{ s ) U 3V >H£ { retinoic acid) ; 

(t ) h" {dimethyl sulfoxide) ; 

(u ) Jzy3~y (qelatm) ; 

{ v ) ? * da?nimn} ; 

(w) ny-yymv'l (collaqen type I) ; 

(x) s^-iOW^'I V (collaqen type IV) ; 

{ y ) -7 rf * £ * > ( fibronectm) 0 

[0 025] < 4 8 ) ( 1 } -w { i 8 ) 0[>^rn^ I 

(4 9) ( 1 9 > - { 3 1 ) OH'-f 1 3gfcI2w<t> 

tic J: QK«$ft&£ffcffl§ 0 
[0 02 6] (50) ^»M^ST^J:0'8^#? 
H*#lSETT\ (1)^(31) «EH,»r*l^ 1 WCffift 

( 5 a ) WMff £Tte J: 0'm»S#??^T 
t?. c 4 9 > K i Bto4>$9SS w 1/ . Wtfttff# ST 

i &wm^mim&Tv<Dmmmm> & #j t u tcsm 

[0 027] ( 54 ) (46) *fci* (47) fc&tt 
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(55) (49) UGMH^^ffcMSfifttrBX. 

(56) «T<£ ( a ) . C b > JKM c > ^<c«S 

ff/*fcli}«©fe«>iOB* , C*4. (5 4) $fc(± 
(55) 

( a ) £f E^**cr>^fl§ ; 

( b ) <Pmm&ifcv>mm ; 
( c > ftxauaij&mttL o 

(5 7) 9mn&&<DWMv>nmmr><m£^K & 
io mm* arras. gM^^s^ 

(58) *8ai6*^»iB(?>B#icS^< jfc 

(59) rtKS4*©«|BB(3[)Pg^S^< ^fc*s, ^ 

20 «^ J: t>Bfe ^ 6 JK*h ^>a T (i « $ h 
»«Mccl^< gEiS-c**, (56) ^mSTM 

[0 02 8] (so) wmm%mmi? m^wm 

SIP, ?»tt«fbt, ^^tttiitt^ffc^, tta^ns 

M;A,X'kZ>, (57) tcia«(?>S& 

[0029] (6i) &r®m&^t&mm<D$$g(,c 
^ttdfluM. 8^fflje**fei«iRiftT?*o. mm 
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mm&v& £. (58) lamvmwio 

[ 0 0 3 0] (62) mVg*:$i&T&®m<Q®mc 

9 > im^<Dmw.o 

[ 0 0 3 1 ] 

[ 0 0 3 2] ^SSBKfc^C, KfiteJBiaill A >b' 

e 4*c J: ~? r^i t/fc#iL^^©K14»»i»w^ 
£ t* fcSffiHg-e* e s wis . tt^fiiJWS^ $ ft 

fcMSSr-ab^EGSfflia (embryonic qenncell) , 

nal carcinonici cell: KTECjfflJa<b4>»5*> »#*W 
£>ft£ 0 ^0J^^^^ffl4^1gcLUrit ±12 

± fc J: -? r £ ftflrigUB***? a c 4 oc «£ o *c^} 

[ 0 033] e $mmtwM<Dim%m't zEGmzh 

J:tf ECfflWC-?l*T\ E SttJlg4©B5«S*KT(C»« 

[ 0 034] e Gwaii. wr&mm&t^iiuc. 

ftSttttBS^ajBSSafHi 1 (basicnbrcblast growth f 
actor) C 4£ J: «3 S^bfeE SWtcifiU 

1. 75. 841, 199?: 3, L, Resmco; Mature, 359, 55 50 
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o, 1992) o c<DEG§0igii, &w&w*5mm& 

$^*&fe&£WUTteD (C L, Steward; Dev. 
Biol,, 161. 525 f 1994 :P, A. Labosky^; D^/elopn»sri 
t ? 320, 3197, 1994) , E SWS^T&^^ktttllH 

&Mt%v % h t snr ^ 0 

[ 0 0 3 5 ] E OmMt, XttftHI (xeratocapanon 
a) J: 0 E S«aa4HfilflE>?»{fctt&W"S''S«llg1*4 b 
r^^tlfe^SSr'*)^ ( M. J. Evans: 3, Enfcryol, E 
xp,fctorph r , 163, 1972) „ EC«SStt, ESWZO 
*-ti-±fj:Z&{Z*&&mL>X\,>ZCt { Er C, Bern 
siine^; Pr\K r Mat!, Acad, 5d. USA, 70, 3899,197 
3: S, B. Diwan and L, C, Steven: 3, Natl. Cancer I 
nst,, 57. 937, 1976; D, Salter and B, B, Kncf/les: 
Proc. Natl, Acad, 5ci, USA, 75, 5555, 1978; B, A, 
Hosier^: fcbl. Cell, Biol,, 9, 5523, 1989: S. C, P 
mitt: Development, 120 , 37, 1994) , A ^ t:\-0VC 

R. ^rtm and 3, Evans: Cell, 6, 467, 1975: G, 
R. a^artm and M, 3, Evans: Proc, Natl, .Acad, 5o, 
USA, 72, 1441, 1975: M, W.WcBumev; J, Cell. Fnys 
iol., 89 r 441, 1976) , l«3 TkMlt^^WC^^X fl 

* a $ n-s c 4 ( t , 3 , ki ei 

nsitnth and G, B, Pierce: Cancer Res,, 24, 797, 195 

4) , mmm<omc&?s&&tmm&tz^u*s7 

mW^ffcZ & C t <B, felintz and K, Illmensee; Pro 
c, Natl, Acad, 5ci, USA, 72, 3538, 1975; V, E, Pap 
aioannouf^: Nature, 258 , 70, 1975: &U, Dewev^; P 
roc, Mat!, Acad, Sci, USA. 74, 5564, 1977) % Sfe 
XW.X\£fo&& E Cm%W<Q&1rC\£&$3&$*ji 
m-&t&im^1>0>ft&&Ct (t. a, Stevartand 
B, Wintz: Proc, Natl, Acad, So, USA., 78, 7634, 19 

8i) #* % Esmmmt^^mmmtuxcrM^ 
&&*&fo\mLtcmm£%yL&Hxi<>& 0 

[0036] #«H«:to<r»t:, EB4^, BttttMiaft 

^>h ^ <Dm»mm±#iBEscKB b&*>ct x% m 

miftlVV9VB& % tpMM. rtffi3BR«Mg^a>»fti3f» 
A&5l*Kac StiTl^. #£S3Kfctf -5E B 4 UXti, 

[ o 0 3 7] *m\ts tm/k mm&mtovrn 

fc. SS%*l^«fitcJK14jfeJfflJg^6 E B ^«T^* 



[ o 0 3 8] mmmma\<>x\£. th©** n-m 

WT# ( r "J >9CEW MOift £fc J: •) 

m\&mmM& ? < - h m i xmmmm u 

[ 0 0 3 9] #«¥!«PE B»SiCM»t, &JfttM 
ISiSSiB'T- (see* cell Qrowtft factor ; J&ITS C G F 10 

e>E B*<tfrtttt:to^r. ^tciifgif Hteftsr 

<7>a * h E B *BdW* 

C&**prt6<fctt&. S&fc. SCGF^dtJfiLlWBiSBIT 
(stsn cell factor: KTSCF , f 1 k— 

2/f ! t 3 L>#> F (flk-2/fli3 liqand; JJITF L 20 
<t4>ie*) , -Y>^-P^=r>3 (interleulein 3: fcl 
TI L-3<Lfclfc-r) , ho>^-(x*> (thro^op 
oiedn: KtTTPOifcHSf } *6H«n-&#tt*&^ 

[ 0 0 4 0 ] *^9^E &B<m&l£iM>xmifcmT& 

SiSSfflifcsCGFcofttcjaiis^ I* 
y ? ^x^G^^pxrigs^^ci^^us » 

tC#S^HT4 (bone n^rphoqenerie proton 4; J£TF 
BMP-4itl«t'> ftft*rfcj:^ 1 

(gelatin) . ? (lanimn) , 2?^/ 
>$-{7"\ (collaqen type p . — 'f^ti-iy'l 40 
V (collaqsn type IV} &&H£:7 <7'&%!??y (fi 
bronecdn) JftfeW&ft&tf, 4 * 

too4 1] mmtz^zm? $^sc 

F. F L> iL-3, TPO^fejg»tl-&^tt<i^I 

SCF, (n) FL i ! L-3 <t TPOttBArr^^ 
#*U*. *fc. SCGFtaaft^»B»^htf?> 
a^fe J: B M P - 4 €^Cr«6*tt*»r 4> 

tc e b &ctifiv&& 0 ttte. h y ? so 
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[ 0 0 4 2] *«BHtt*H*'C, SCGFili, Bffi&BI 
WO 98/08869 CCfijfel^WtfmB^i LTBK 
Stm^S?-*****. S C G F (OS.&HD^Bi^ 

i^?&t&#'&l&4rCV& (H, Mio6; Biochew. Bio 
phvs. Res, Ccsnmun.. ?49. 124. 0 "*ftBJift:to^ 

r s cgf <bv£. ^*e**x77 m fi J«^ 

Uk t *Wd*cx/*fcttWinstvfcT^^Mg»j 
exec c©s&b tr % smmnv>W\\&>\ blast 

(5,F, AltZ5hulf>; J, Rtol, Biol,, 215, 403, 1590} 
^FASTA (W.R, Pearson^ ; Methods Enzwiol,, 15 
3 f 63 ; 1990} ^fl>fgftf7"cay^A4Jl^'CW#l.fei 

» <c . 6 0 %v±v>wmw h 7 1 s mm m 

CC*?fr>f S C G F & l/TflK*& C i*5-c* ^ D 
[0 0 4 3] *SWCCto^T % SCF^Oril NCB 
! ©M^^agr-^-^-Xtcp?i5g3 (b h SC 
F) . CM57698(^^XSCF} , AAD02S27 <5 ^ h S 
CF) , 6M09445 (*3SCF) , Q05?20 (^>?SC 
F> . .AAB49491 (b?S*SCF> , Q?903O { ^» SG 
F ) . 547571 (£fSCF > , 3MG637 h »J SG 

r~ ^^^-^^P49771 ( b F F L > . A49265 C?<?X 

FL>, MF87G89 ( * a F L > , MF870B8{^55F 

L > . MF99322 ( ^ S >F L > I L/T 7 5 ✓KE9J#®3ffe 

(i. NCB lOfiflHHiail^-^-^-^KipoBTO 

( b h i L - 3 ) , P01586 (-7-)aI L- 3 ) . m$23 
(5 ?Y i L- 3) , X4756 { 0 V I L- 3 } . 146407 

( b Vl> ! L - 3 } A50159 W)V \ L - 3 } <fc UXT ^ 

TPOtUXiiZ. fitW^-jr-^-^NCB ! 
B(tHPO), P40226 C^^XTPO) 4 P437^5 
(7^TPO), P42706 (y^TPO} t P42705 (^ 

?Stt*W^&^. cn&gastctoc^C i 8Lk©7 ^ ✓ 
Bdi^, ffifi. »Ato<fc^/Sfe«ttJo*n^7^/' 

B. ifeO'CCCtl^SSgi, BLAST^FASTA 

^m^y'^^M.^m^xiWutct^ic, s o%« 
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t b xoimz mt g bi&mMM - r s c f , 

FL. \ L-3*Sl*ttTP0tl/-CffiC**Ci#T?e 
[ 0 0 4 4] 1 fcLb©7 ^ /BM*ft$. ■& H Afc J: 

HRjf-U 3, S^rcoK^ ? Secular Clcninq;A Laborat 
orv Kfenual . Second Edition. Cold Spring Harbor Laib 
oratory, 19^KtaftSft&agTffia*fe £p£|£ 

tcfgm&W*. *fe8 L/ , J: 0 Stf!^ *c 4**1? 

fifcDNAi*. c DNA^P-^>^ (3 r 5ambrook 
£> ftaleailar Cloning; A Laboratory Manual. Second 
Edition, ColdSpnnq Harbor Laboratory, 1989) $>R 
T - PC R?£ (M. Inms*> ; PCR Protocols, Acadeiric 
Press, 1990)©CC*fttC^0?S&tifc±iBfl>r5 ;W8£ 
Pte^-Y'-t&DNAtCttb, T,A, KunksljPrcc. Mat 

1, Acad. Sci, 82, 488, 1985, W, Ito6 ; Gene, 1 

02, 57, 1991. M. 1. ZollerandM. 5mth; Nucleic A 
ads Res,, 10. 6487, 1982, T r Hashirpoto-<x)toh6 ; G 20 
ene, 152 r 271, 1995^CC1S$S^S^^C^C, 

~?~%:Ml>tcPCR [Ho, 5Net al,, Gene 77, 51(198 

ff9G939L C1393, C1890, C^3^4'<£Hz7 *>#l5fcf 

[0 04 6] #«Btt*Nr» , C, a. &, r 

NCB i <D&M&g6R^-£-^-*icr £-fea#^ 

R25391 (b F 5 S — >ff 1 ) , P19137 (-?0a^^> 
(*1 > , P24043 <b r?$~>c*2> , 050575 
? S ^><*2 > . 016787 ( b r 7^>{^3) . Q61789 
{?^A7^>(V3} . AA&17053 (7'?r7^>0f 
3 > . 016363 (bh5£x>(y4) . CAA70970 ( X 
?*^>tf 4> . C^2310<b *^>tf 5> . 0510 40 

0i<T3.A?*^>tt5> 41/TT5 /K3»]*SBIS 

Bg ^ £ - T *fc A^P0?942 (b^^ 
>/2 1 } , AAA39407 S, ^ B 1 } , P55258 

(b ^ -^>£2 ) , Q61292 * 
2 ) . P158G0 < 7 V r ^ £ 2 ) . BAA222S3 ( b r 

?*^>#3> . 051087 (?>?A7^>/S 3) . 41/ 

l*. NCB f C«S^^gagr-^-<-xtC7^-irX 

#^fAAA594S8 < b r 7 > r 1 > . P0Z468 {T^a? 50 
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!) . CEL3753 ( t h 9 A ^> T 2 } , Q61092 
(-?^X^5^> r 2) . AAD3699L < t h y ^^>r 
3 ) . AAP089S3 $^->r 3 > 4 L/T7 $ S& 

V S J ^> ^tt©* % d L6274. L2O2O0[>^ ^ - > > ^> 

«f*aeftH J i 1 'c*»j, «H4or«. ncbicc^j 

^^Iorl). phos? <"?»j?Ar2^-y>^^^ri a 

I > . P051?3 (b Y^y-Vs's-i-fl q2) . Q01149 
(-?^Xr2^-y>^^^I a2) . AAD41775 (^-^ r 
27- > />^-/7 , U2) . P02465 (^>>a^-y>^? 

* T,'U K "J *;> *t±W* ^d C9791 C8919, C7 

661, QSO905^^->?'>^^-7" i ) &ffit^C4#T'£ 

[0 04 8] 37-'/>^7-jVil ag!4>3Wtrt> 

fe«t ^g&sa^r-ife o . att4b-ctt, ncbko^ 

^^BWr-^-^-A(i:po246? ( b b ny-~¥>$ 
<{*flVal) . P02A63 (^0^^y~~V>^^-f\V 
OTl), P0857Z <b F27-'/>^^i Vrt£) % PD 
S!22 <^^X2^->/>a?^y i Vc? £} , CAA55335 
(b h2^-V>^7'I Va3) . AAD5W9(-7$X 

V«3) , P53^20(b Y^y~'/> 
Va4 ) , AAD5IM50 (^^^^-i'-'y^y 
! Vc?4 ) , 522917 (b h^7- ; />^^7 i V a 
5) . 148304 (~?<?A?y->/>$jz1' \ V«5> , CjG 
HU5B(b F27- ; />^^7*i VttS) , BAB13674 

^ArJ^-^>^^-7- i V a 6 ) tlrXT I s1KB9Vfi 

^•C5533. C0543CC^ ^ - V > >?4V\ V) ^^Ci 
CO 04 9 ] 7 f^D^^f >4(./Ci* 1 NCB 

ffjaSSWf*- A«c:P02751 ( b h "7 ^ ^'P4 ^ 

P11276 (^X? <yp^^^>) , P04937 
{ 7 9 V 7 4 ?'P* P ?y ) , P07589 ( 0 v >"7 < 7'P * 

^^>> 4L/^r5^M5ii>6wstir^*aa*w 

-7>VY »J ? ^4t(?>^ ^? P ^#-^F4759, F20G6. FU4 
1 F0895, F0535£^^ < yp#£?>) t>ffli»4C4#» 

[ 0 0 5 0 ] Ctl^BtW? h y y ^|b§ 

t i/Wfcifetwr**. liar ^ /BSEW(c*><r»t: i 
$n^7 $ ✓reisw&wu ^w<i--7 h y ? 
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9t. BLAST^FASTA^WWyay^AtW 
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[0 05 5] *awccto( r iT 1 ^ig^it, m.(om 



D*^>il/tB^4C4W»8. ltLh£7*/ [0 05 6 ] *^ccfcv»-c, ^IltoWdt 

KIB^Wf^gBSli. JzlBSCF. FL, I L-3 ^<OMtbXlt % Steffi®, # 

[0 05 1 ] *%fl©EB»«*Sfctel,-Ttt. LIF ». fl^J: 0£fl^3ft*¥»j». f*3J:0»itSf» 

*s*tti*i«:. «&<tL-cL i FtttfeceAttMcjR n^^gco^^ iswwr&ft*. '&%mmtbx\^ 

mi>Z&>C L I Fibtlt A. c. Sunt fME^4^fi««Sn«tS^t>mfic^^f6n 

h andM. L, Hooper: Ds»v, Bi 0 l, r 121, 1, 1987. A. *J^fc*C*«M*£l/TM:. f*3J:0£ffc»« 

C, 5mith&: Nature, 336.. 688, 1988. P, D, Rathien Stl^ft, HK^»fe. iW^Mgi: 0 &ffc§S«S*l 

£>; Genes Dev., j,?3G8, 1590, NCB ! {Rational C A^5»tf ftlSSiUTlt, 

enter for Biotechnology Information) ©fito&gfl fldSA+J &flS8«*n^frIlS, JfiLSftK, WSWO^ffc 

F> . P09D56 ( v £ .a L I F } t RU777 (^7hLI 20 GttbXlt* mm 0 »ftB»gn^Aaft 

njHktt ^M^ai§C'^tcs»*a»t'«B<Dx [ o o 5 7 ] $^k&<^€, rt&gtiit, &&<mm 

vz&o mmimuzkt, trnvwrn^mz [0 05 % ) tm^^x, mm&o>m®t\^ 

It. EB£/fttt. EB**«©tffc6T?fcfT«&*-C ML. ftt* IJfttR BR, *g. BFttab&^ttWR 

EBJfM»cc?T^Ci^#i6Lrt^ **^4W**H'6fo*. f(lffc*il/rtt. fflli: 

[0 05 3] *«W«C*$^-C, «^itt, ft£®iif£ 0*Hfc»W3ft*fl3fi, k. St.K, +»J:«? 



[0054] ♦SflKfe^'C, to^^Wilt, Vtt* 43^. |f|| v iwag|||j:g a 0|fe|tntJ:q 

Bta*r&. «Qflf^uTU % tfsatt, -te*f*, u 40 [ 0 0 5 9 ] *smv>ntttfttt*b9&ji£ % 
wmmnm, mtt. mrmm, m\±m* [ooeoj 1. mimmmo>mm 

fBLt brit, tt^i: 40{ti^Sft&J£M£3(q^ nq the tose Embrv\)A Laboratory toual . Second Edi 
&MRRc£tf*€f&n6. B*#4S5i«r&««il/i: non, Cold Spring Harbor Laboratory Press(199^ 

1*. wmm^mmmztx^mmu^mf^n 3. a, TnGmson^ s science, m' 3 



Stl**, M. fi, II, *ft#&i^W^tl6. im 50 5 ? (1598). 3. A r Than>son6 : Proc, Natl. .Acad, S 





5namblott^;Pnoc. Natl. .Acad, 5o, USA, 95. 1372 



i'1 5 N r 

USA,, 92. 7844, (1996). tHB#^ 5,453 ? 357#. *H 
ffR 5 ? 570 , 372-if ^tClBs£3 tltclsmm XWttf h 
CkWX&&< WAK, (MJ, Evans?E> ; Natur 

e. 292. 154. 1981; G. R. Martin: Proc, Natl , Acad, 

5n, USA, 75. 7634, 1981), ? ? h (p,fcl, Iannaccon 
e£> ; [fev. Biol,. 163 r 28S. 1954) . ^9 r 'J ( B, P 
ain£> » Development. 222 , 2339, 1995: *B4£jj^5.3 
40,740^-; *H4*SF^5.555 f 479f) , ^£ (M,B. Whee- 
ler: Peprod. Fertil. Dav, f 5. 563. 1994; H, Shim 
6; Biol. Reprod., 57 ; 1089, 1997). (J,A, Tho 10 

nson*? ; Ppgc, Natl, .Acad, So. USA, 92. 7844, 199 
6). b r (3,A, Hiccnscn^> *. Sconce. 282, 3145, 199 
8: 5ha*f?lott6 1 Proc. Natl, Acad, So, USA, 9 

[0 06 1 ] tf-6nfe^tt^»(?>igS*S<LU-Cii, 
Manipulating the (ifouse Embryo ALaboratory itfanual . 
Second Edition, Cold Sprinq Harbor laboratory Pres 
s (1994), ktethods in Enzyiroloqy volume 225, Guide 20 
to Techniques in ffouse Development, Academic Press 

(1993). J<<<*VZ-x7)l*si)-X$ y 

(1995) ) ^tCfSStoffifite WISiftST* ttitXDH&fr 

mf%n& 0 mfi&®%mzctm&x\ du 

Ibecco WBtefflliC 1 5 ^2 OHWmxmsf" 5R ( Life 
TechnoloqiestiK) . 2 mMyW * >. 1 0 0 wM 
MEM Nan-Essential .Ammo AcidsSfft, 5 0 U/ffl 
<"J>, 5GU/mL* M^7'h-7^^>. IOOjjM 
2~/'^7>x^/^. fecfco'l. OOOU/mL 30 
LIF*J«litfcWi*ffl<r», 5fe»ft«tBtt«f«ia& ^ 

r©if;«*<s^^cs*3iltK*Sw^-sc^r**«5 cm. 

D, Coldsborotit#i?5>; Focus, 20. 8. 1998) , 
[ 0 0 6 2] #«a8K*Hr>Tt*, »-«BtWi Ufefis 

&tt 5 C i £ 1/ 1 VHflBttS i I, feKttft «B 

m&mi'Xi<>mmm&%&jfc&f£% y pbs*»i* 40 

IfflM EDTAfcarO'O. 25%MJ7> 
>£S*rPBS> feflfl*. »4l/< 
It 5 - 2 0 1/ , TI2 2 tt/WB 1/ . 

SflF 4'C, 20 0xff-C5»B} «rl?4K 

m.i c Tia2^igilij0c:^^*r^c iT?¥HaBtf»& 1/ 

1 0 0 6 3] *HWatfeS«t(./fete|4feSffljg(?>igsti:fi6 
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B%ftffl«>»jHI£bt7B:. S&tS. 7?A:2. $0®^ 

^r^j m *> tabic t cr^Bg <b ^ iJ^^M^ 
Aiwcc«i*arre:ti>-c«& 0 «gSflD*i5=£Ax 

r^#*tffefl*o *fe. -jt^-tmy {Pnmaria; B 
ecfcon DickinsonttS) ft <tTC0<fc 5tC*0>Si**^i: 

[0064 ] ( 2 } #WC#^^^l^cMtt^ig 

[ o o 6 5 ] «f L$n^»!ia<^nsac^«r9«g lies 

&&£M4lrft#|lt£, Witet^> (Nature.. 3S5 r 810 r 
1997) , Cibelli^ (Science. 2§0 f 1256, 1598) , A 

(36ttBfll3K f :44 v 892, 1999) . Baqtiisi^ 
(Nature Bidtechnolow, 17.455. 1999) , Wakayanak 
(Nature. 394 , 369 ? 1998; hJatu re .Genetics, 22 r 12 
7 r 1959; Proc, Mat!. Acad. 5ci. USA. 96, 14984. 19 
99) . : Rideout III6 (Nature Genetics. 24, 109, 2 

[ 0 0 6 6] «^^M!jScr>t^:?fSaim^{b <#4 

9 ii^ C <h ^ & J: 5 dVaUKCK'Ttt 
if) U »«Ufc*aS^©*ft«jW^A*&^«: 

[ 0 0 6 7] |*W*^tl7ffiffc**^ft4 o-ctt, ft 
tt*^ 5 -^3 0%, «f* U < tt ! 0 9M>f§-9>K&A. 
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kX 3- 10 BBS, #*K"lt5BIB. ±"C 

10 

[o 06 8] wm$titcmmmntc&%mt$v 

CCf^ & C i fW^gtef fc Oft* -S C <L 

**C#&. C€-;fr&li, PSatifea*. ffl;Ufbys\ t 

[ o 0 6 9] c> vt£&f&zmibutcwmt=>nto\& 

Manipulating the htouse Embryo ALaboratory Kfenual . 
Second Edition, Cold Spring Harbor Laboratory Pres 3D 
s (1994\ Cene Targeting, A Practical .Approach. IR 
L Press at Oxford University Press (1993), iC 

^x^T^>'j-X8 ^->*-* r ^5r<>y ( es ■ . 
[ o o 7 0] ( 3 } tel*±(^eT€9ttL/ft:Btt!l¥ 

* c <b £ «fc -? rffHfs c <b air £ & a 

[0 07 1] ^B^i^aMfi&fCPSfc* tt 
M£rf£ttlK0>3t&) It. Manipulating the Mouse Em 
bryo A Laboratory Manual, Second Edition. Cold Spr 
inqHarbor Laboratory Press (1994), Cene Targeting, 

A Practical .Approach. IRL Press at Oxford Urn vers 
itv Press (1993), ^^aT^^'J-XS *s- 

E S WBrtrJBc^&StH-a"* *<Pft 
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[ 0 072] at^r sswiie^ tflitw, sife&sii 

1 0 0 7 3] 3M£l,fc*V /dS^tffl^r*BaM5* 
ft:*©*-**? h^**-tfBB** t fpatrte*-*' 

mx-mmzm*. c utcm%&%8i'T& cticj: g , 

[ 0 0 7 4] ■Mfife*©*'./ AJiB^tWW*** 
£l»'C{£, fcblecular Ooning: A Laboratory fttanual. 
Second Edition, Cold Spring Harbor Laboratory (198 

P h - 7d hn-.'UX* ^> - ^u^^.^ - ♦ 
,»\'^^dS^ (Current Protocols in fcblecular Biolo 
qy, John Wiley & Sons) ^CfSft^tlfefi^lK?)*^ 

^>at A (Genonte Syste^sti§?> ^Universal Ce 
nomeWalker TH Kits (aoWTEOfitaS) ^i^.^^Ci 

[ o o 7 5 ] %m&G^zmmmz.'t&tc$><DZ~ >/ 

ch, IRL Press at Oxford University Press (1993). 
ES»^^fe^P^^XCr.f^ r $±fi (1995)) 

3>mi>>irftX'i>m^&c£ifiv%z. 

i o 0 7 6] im^£$%®&®icmm?z>jfi£t u 

X. PRlil, Gene Targeting. A Practical .Approach. 
IRL Press at Oxford University Press (1993), m 

n. xvAmm&tioismzmit&ct&vBz. mm 

-fimtuxlt. y^ADNA«cJ^&thy>/W3ry y 

^PCRS [PCR Protocols, Acacfeimc Press (1990)] 

[0077] 2. -mm<om 

±ie© «* ^ k: l eft ^sn-c CK/Hil s nr * 

MB«, *«H©EB«fiJt*ttK:ftl/'CEBt»*4* 

1 0 0 7 8] S&g&ii&i LX\t. mi^m ( Proc, Soc. 
Exp, Biol, Med,.. 89, 352, 1965) . BG3piiii (Exp, C 
ell Res, r 25, 41 r 1961) . CK^RL 1055^% <N, Y r Aca 
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cfeiwof Sciences. 5. 303 , 1957> , Glasqov*/ MEM*§il& 
(Virology. 16, 147, 1962) . Improved MEM Zinc Opt 
lorflSHk O. National Cancer Inst,. 49, 1705. 19? 
2) , -m&tgjfe (In Vitro, 9 r 6, 1970) . Medium 199 
J&ift (Proc, Soc, Exp, Biol, Med,, 73. 1, 1950) . E 
aqle MEfi&ift (Science, 130, 432 r 1959) . Alpha»l 
(Nature few Biology, 230, 310, 1971) . Dulbec 
coMFfcMrfe (Viroloqy, S t 395 r 1959) , ^AlgJft (Ex 
p. Cell Res,, 29 r 515 r 1963; Proc, Natl .Acad, 5a, 

USA, 53 ? 28S r 1955) , RPftffi 154Q*gtt (3. A. W. A, , 10 
199 , 519,1957) , Fischer 's*gi& (Methods in Hed, R 
es. r 10, 1964) , McCoy' s*gffii (Proc, 5oc, Exp. Bio 
1. Med,, 100, 115, 1959) , ^^UT^^E^ifi (Ex 
p. Cell Res,, 59. 106. 1971; Exp. Cell Res,. 89, 1 

39, 1974) feJ:D f cnfeCDiS*»jfcDci\ $b®}mmv>& 

[ 0 0 7 9 ] # fa, Mampulatinq the Mouse Embryo A 
Laboratory Manual, Second Edition. Cold Spnnq Har 
bor Laboratory Press (1994). Kfethods in Enzymoloqy 20 

volune 225. Guide to Techniques m Mouse Developm 
ent. .Academic Press (1993), /^^aT^y- 
XB i>-^$~>f<?T-< ESWJ§*flH'fcS31 

«*. 0Ut£. M2S1IS. M16»*. ttnitten$£ri. 

i o o 8 0]$ *>tc, enlace. fing&teftufctt 
& ^mmnimx'fo x m^^m^^mti 

fgigMi (M, D, Goldsborouqh^> : Focus, 20, 5, 159 

CKO-S-5FM II ( Life Technologies 
tts?) v Hvbrictoupa-SFM ( Life TechnoloqiestiiS) . e 
RDF Dry Powdered Media ( life Technoloqies*J±i?) , 
UltraCULTURE TH ( BiotthittakerliSS) . UltraD0M4 T " (B 40 
ictfhirakertilS) . UltraCrO TK (&ioV)hittaKert± 
Si) . mtraVDCK TH (BidWhittakertili) . !TP5G*gift 

(S, Hosoi h ; Cytotechnolcqy. 5. S17. 1991) . i T 
SF ni&iS (A, Rizzino and C, Crowley; Proc, Watl, 

Acad, Sci, USA r 77, 457, 1980) . niN3&f& (5, O 
kabe6: Mech, Pev,. 59, S9 r 1996) £t£]. 

Al©igw±fS€:SSlJBl/fc^ai (C, R, ftfartin: Proc, Ma 
tl, Acad, Sci, U6A ? 78, 7634 . 1981) ] , &tC&M& 
Bigii [W**. CD-CrO( LifeTechnoloqiestti?) , 50 
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WH( LifeTechnolooiestts?) , mtraro*A-FF T * 
(BioflhittakerttSS) fr£)#W£ft& D 

I *Ci23j8Ufc*jaifSS-*igJft ( 5 0 n M2 - .rf**r7 r 

b h h9>x?*y>toj:»4 0/f g/mLiBtay# 

■7"ci^^> (lev; density lipoprotein; LDL) 

m(Q%&o> i o o 1 o o m> i . &t s i, < a i o s 

-i Qft&ivc&ML'X&wt>?n\ 

X. b7^, ^4^, 0^. ^^flWfe 

[ 0 0 8 3] cn6S<Sig**&C^*Jili?SSiS<C. SC 
G F *^a*©sa^ i p g / m l - i 0 /J fir /in L , 
#Sl/<ttl ftg/mL^-l u jr/mu J:*JSf*l/< 
li 1 0 n fir /ri) L- i 0 0 n cr/mLR:&&«fc 5K?£iB 

1 0 0 n t'/m L ^ 1 m g /mhoMW^ V l ) 

i . x?-*/y&<(7*\ v$tc\£y <?n**??yim 

t hctx\ %n?&m±nm&c\m$tfxbwt>fj: 

pg/fflL-l Oil 6r/mL, ^ 0 < 1 ns/mL 
^1 fifr/mL. Jr0^4U<tti Ontr/mL^l 0 

0 a g/m LC'BM P - 4 £jfin(/C & £1*. 

[ 0 0 8 4 ] Kfc*F* 1/ < tt, i*W>iSlftCC S C G F i 

1 ib ^ , KT© (vi i > - (x)tt:S L/ fcH 0 B*Stt+<z>$ 

1 p fir /a* L- 1 0 ;x g/m L . K* O < B 1 n c 
/ml/-! iig/mL, «fc0»*U<Bl Ong/mL 
-1 0 0 n x/n\LiCtj:Z&5t f cm&&&l>ltWffi$titi 

(vii) SCF ; 
(vn'i) F L ; 

(ix) 1 L-3 ; 

(x) TPOo 

[ 0 0 8 5 ] *«B<?>E BWrt*ft<Ctet*r, ^{<:jfiL» 
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-the tic J: D . iL?£<?>n * r &Csfi2ftTMa$r'£ 
*B«:EB*JpisjW&Ct*tX»ft*, ££tc, MB^^ 

[ o 0 8 6] *rhg>e Bwmmu$\,>xm$imm 
zfemtzms. s&^mcs c of tthicMmm 

EB£^.^£C£#T'£6 0 WW!--? r y ? ^^la 

»SC0il^, <i) SCF. <ii> FL£ ! L-3 10 
tTPO«E«BISn3W»*W», • 
[0 08 7] SWgttK l pg/aiL- 1 On er 
/a* L , ^^U<iil ng/ml-l n«r/mL. J:0 
*?*U<tel 0 lU'/mL-M 0Onff/mL©BMP 
-4&£0'1 OOn eAL^ling/inL©W?f-7 
r 'J v> £ e i KJ: fr**HS<?>, 

UilttaMS^iSS? & fefe®tta*SBSf* & c <b £ 

fif^&tfr* u» B r y * ag&ff&S»i 

r r z c t x\ im? zmmmmc m * -ax m±> 

<>. jcS^c, SBS*tcBMP-4fe«t:e>'8BJS?l-Th y 

[ 0 0 8 8] S fc, EftfefflBJ: 0 BM£?&fMb«B]!S 

VUttfi 1 p tr/roL- 1 0 ju tr/inL. l/< ft i n 30 
1 0 0 n g /mLtC/tt-SJ: 'Mc^&££i,H2Si&?£ 

[0089] Cxi) ^>^-P^^>3 Cinterleukin 
3) ; 

(xn') b^i^H'x^ (thymopoietin} ; 
(xiii} ASfa^SSaHi 1 (vascular endothelial qro 
mh factor} ] 40 

(xiv) x'jXP^^xf > (erythropoietin} ; 

(xv) ^>^-P^ + >6 dnterleukm 6) ; 

(xvi) ><>£~&4$>l 1 Cinterleukin n} ; 

(xvii) 7£f b>A (actwin A) ; 
(x\rjn> BMP -4 ; 

(xix) igSte^^Wg^ll^ (basic fibroblast 
qrcwth factor} ; 

(xx) 4>£--p4 ( mterleukm 1 ) ? 

(xxi) ?^7t-^2P^.- I® ST- (macrophaqe 
colony-stiniulatinq factor} ; 50 
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(xkIi) UttS "7^d-7 7-^=2 P^-flMSi 1 Cqran 
ulocvte-maicrophaqe colony- stimulatnnq factor} 1 

(xxin) 4>$~u<1*>7 ( interleuk™7 ) ; 

(xxiv) -{>3?-a^^>E (interleaving} ; 

(xxv} h7>A7*-5 Xfigtimj-fi (transfonnin 
q qremth factor-/^ } ; 

(xxvi} f&S&MBU^ qrowth factor} ; 

(xkvii) y -i>ilE (retinoic acid} ; 
(xwni) ^^jUAJl/*+S^K (dimethyl sulfoxid 
e} 0 

[ 0 0 9 0 ] *«Wfc*H»"C, IfiLtfpj^Saa^ < vase 
ular endothelial qroAth factoprfXTV E GF t 

CCAAC63102 (t hVEGF ) , QD0731 ("7«5»XV EG 
F ) . AAP192U < ^ F V EGF ) . F?651? v 
F V E G F } . AAG16241 (AAa^"-VEGF ) . 
?426 (-Y^VEGF} , S57955 {by^'VEGF ) , S5 
?130 C/£VEGF } , mm (O^VEGF) £l*X 

x y A ^ x * > ( erythropoietin ; PIT E P O 

^~^tCCM?5094 {b h E PO} , PO?32l(^^^EP 
O) . P29576 (*7^ ^EPO} , P33705(^2EP 
O) . P33707 (^5?EPO) , I46401(b7^EP 
C> . P49157 <^EPO) ', P48617 (Oi'EFO) % 
.AAG35562 iOt^EPO) . Q28513 (If^EPO) 6 0 

ft*. 

[0 09 1 ] -0£-cU*>6 (interleuKm 5: « 
TIL-eitB*) <bbrii, NCB l^^ga 

{•7^^ i L-6> , P20607 { ? ? h I L-6) . AAF8 
6650 ( I L- 6 } . I460S4 (*3 I L - 6 ) , M 

F85?75 {^^? I L-6} . S29549 (b ';»>;>! L-6} 14 
6590 i L - 6 ) , A'S5S!i3 (Ot'I L-6) . Q283 

19 ( ! L - 6 } , P51494 I L~ 6 } . T09216 

{^-7? l-6) ti,x7 * ymmn&m§i£tixi>& 

gfittHW^Wfeft*. ^>^-P-Y^>l 1 {in 

terleuKin 31; WF ! L- 1 1 i^^T} ilr-Ctt, N 
C B I ^^laSr- ^-^-^^P20809 ( b h I 

L- 1 I } , P47873 <-^* i L- 1 1 } , P3S2B5 

''ML-ID <LUXT 5 /BeMdSBHSftri^g 
attBh?^^*tf feft-S. 7 ?? * b'> A ( activm A) 
<bL'Cit NCB i^^ga^-^^-^^CPD 
W76(fc M>bt'>/3A) , QD4998 (^^A^>bb' 
>i3A} , P15331 (y v b ^>bb'>/2A} , P43032 
{b^^^>bb>j5A> . P0397O(^^^>bb>/5 
A) . P07995 i*t'<<>t b>/3A> : P55102<*W 
>fcb>jSA) . PH709? h y Obfc*>/3A) i 
1/C7 ^ ✓Bi25!|A^lf5 ftf ^-S> ^ > b b'>/2 AMW 
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[0 09 2] BMP-4^Ufli > KCBl^^r^ 
B?t^£-^-;\CCP12644 {b |~BMP~4> . P2I2 
75 (~?OXBMP~4 } . Q068Z5 {? v \ BMP- 
4 ) . 046576 ( tflNFBMP- 4 ) . Q90752 U 7 
BMP »4) ^Urr^^^id^I^fi^tir^^MiE 

(basic fibroblast qrcwth factor; WT b F G F t i> 10 

m?) <tux&. ncb i ^uiagf-^-^- 

*teTOG38{b hbFGF> , P15655 (^^Ab FG 
F > . AM41210 ( it v h b FGF } . P48799 {^1W> 
FGF) > RZ0003 (fc^^bFGF) . P03969 <^>b 
FGF), .M8834 b 'J t) F GF > <!; 5 ^ 
Ig^^StlTC^^attgl^^^tf &ft£, -V > 
£-p^>l (mxerleukml ; fclT I L- ! 
?) ki,Xit. NCB 1 OPfiWwgaS^^-^-X 
KP01583 ( b h I L - i Of ) , (tHL-1 
#) . F01587 (70 A i L — 1 Or ) . P10749 ("?** | 20 
L-1&) s P15593 ( ^ 5> h I L - 1 Of > % Q63254 ( ? 
? h I L - 1 /3 > , P04827 ( fllM* I L - 1 a ) . P145 
75 ( ! L - 1 0 } . G46613 (*3|L-U), 

P41687 («* 3 I L- 1 S > . 046532 ( ^ # I L ™ 1 
a ) . 028579 (tyi>\ L - I a ) . P21521 { b ? ! 
L- 1 fi) , P15430 (^ I L- 1 Or) , P26889 (T'd? 
! L- 1 & ) . P08831 L~ 1 Or) % R/9428 (0 

2/ I L- 1 jS ) . P79161 ("M* I L - 1 Of } , P793JS2 

I L - 1 £ ) , M8G89 ("FA I L- 1 « > . P4S0 
50 (UVU I L- 1 j8) , BW7717 I JL — 1 Or > » 30 

023386 (^^I L-!(S) . CM75239 MJI L - 

[0 09 3] T»07T-t>aOi-KHBB* (macrop 
haqe colony-stirnulatinq factor^TM - C S F <!: ib 
Wt> tbX&. NCB iCfitftftaaJt^jr— 

XiCP095O3 (b hM-CSF) % Pj7141(^0^M-C 

SF>, BAA31556 (C^M-CSF) ^i/rrs^Sd 

jtMBia ftt: c»*»&ttE» saw s>ft nei* 

"7^07 t -'^d^- SAfEcS]-?- (qranulocyre-macnop 40 
haqe colony- stirwlannq factor: JKTGM-CSF 
tiW) il/XTtt, NCB I i&S^aSdftf-- * ~ 
-<-^CCP04l4l (b hGM-CSF> . P015S7<-?£X 
GM-CSF) . QTOWK*^** hGM-CSF} , 
062757 {*3GM-CSF > , P48749 (^*GM~CS 
F> . PZ8773 (fc^^GM-CSF) . Q29I!B(^*G 
M-CSF ) . P3I052 {'JS'GM-CSF) % AAG16525 

(tM'GM-C SF ) tbXT $ smSHMKMStlX 
(interleufan7 : tlT I L~7 6^l8&f > ^l/Tii. 50 
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NCB i W'SM^n^r-t^-zicmii? (b h 

1 L-7 ) , P10268 (^^X i L-7 > , P56475 (=f y 
HL-7). Q?S540 { t 7^ i L " 1 ) , BAA953S5 
(^'^ i L~7 ) , P26595 (0^1 L-7) iUXT^ 

y insnussM s *i r ^ aattH^s^* v 6 ft &. 

^>3?-a^^>2 {interleukin2 ; J&IT I 

^>^T) <b l/ 4 C«, NCB I ©^vtSsgrr - » — s 

-2UCP015S5 ( b h ! L- Z) % 537259 (^"5^ I L~ 

2 ) . P17105 ( y v Y i L - 2 } , 077620 ( Olff' i L 
-S) , QP788S (4 2 i L-2) % RAA06378 (^3? l L 
-2 ) , P19LM ( b ^S> I L~ 2 } . PJ6891 ! L 
- S ) , P05016 < 0 U \ L-2) , P36535 (-V'4 r I L 
-S) , Q29615 ! L-2) , P37597 {<?"7 I L- 
2) . CAA12025 U9HIIL-2) il/TTS 

mmtk g ft-c c ^astt B-?s^cf feft -& t 

[0 0 9 4] h -7>X-7 * - * > yiSJBH^e < transf 
ormmq qrvwth factor-jS ; KTTGF 
tbX\t, NCB i<^W-vt«aS5? ? --*^--^tCTO 
1137 (b MGF-/3 1 ) . posh? ( b MGF 
2 ) . P105C0 <bMGF-/S3) . P04202 (?*)aT 
GF-^i). P27090 {*7^^TGF -/S2 ) . P17125 

{-7^XTGF-/S3) . P17245 {^^MGF-jS 
I ) . 027258 <-7? MGF-/S3) . P54831 ( A ^ T 
GF - £ ! } . P50414 (fc7^TGF ~/3 I ) . 1P3720 

0{^^TGF~i8 1 ) % P0985S C7$TGF-$ 
2>. P15203 ( T G F - |S 3 ) . P1B341 {*n'TG 
F-/3 1 ) , WFWKB2 (^TGF-/3 2) % 019011(0 
•^TGF ~ 0 1 ) t P09531 <^^ h I'TGF -& 1 ) , 
P3(?371 {^-9 h 'JTGF-/32) % P1S047 {-^7 HUT 

gf - is 3 ) i urr ^ ^mmmmm^nx^wM 

C*^ >J 7 ^ h"(0-Sf**C«b ^> 

SSlffl^a-tW&ftS. t^S^©^- (nerys qn>; 
th factor; KTNGF <!: feHI* ) iurtt. NCB I 
©fiWwSB]g^5?-A:_ i xc«:P5ii38 {b hNG 
F) . P03139 <-?£XNGF} , R?5427 (^^ h NG 
F ) . P19093 ( 9 h NG F ) . CP9D74 < ^'^ N G 
F>. P13500 (^^>NGF ) % P05200 <z.? H^NG 
F ) 6 1/ T T 5 /BS«»ss» * ft'C (, ^ WSglt J*: 0 i 

W6ftl> 0 CftfecSMH^-ta*^ h*^>il/CC'?SK 

SsS % jf AfeJ:OV*fettf4fBSftfcT5 >BE 

(?>g?S? 7" P y 5 A^rm ^X If # i/ fc £ % CC , 6 0 %&± 

> ^ U r cr>>§]4 ^ ^>si a® <>*«flHk: «$ i *-c v e G 

F. EPO, I L-6, IL-11. 7i?^b'>A, B 
MP-4, b FGF, !L-l t M-CSF , GM-C 
SF. ! L-7 . !L~2. IGF - ££&t,n£NGF 



■f£2HBI±. Jbl2SCF. FL, I L-3&£<,>t£T 
P 0 tt."?i- rlS^O fc:fr£ &Hlttc&#&cc J: 0 Rflif & 

[0 09 5] 3 . "&mi<D E BJBdft&C J: &. Kftft 

I3£±£2 S>Jgiite 5 WiS/in ! - 5 0 0 r 0 0 0 W 
/m u ®% U<\t\ OMS/m L- 1 0 0 , 0 0 0HJ3 
/a* L, J: 0 1/ < I* 1 0 0 SflJg/m L - 1 0 , 0 0 
0 SflSa/m L . 5 6 < ti 5 0 0 JfflJg/m L - 5 

0 0 0 ttJg/m LiDSfflJiaSgtc ft & J: 5 (C!ij9 b . »g 20 
Sfc&@ft, 3 -3 OSS. *f*U<«4-2 0SB, 

[0 09 6] SSAfSSiftK. SCGF4feliBMP-4 
feAOdBW-? h U **SbS l/< UtfcK d 

[ 0 0 9 7 ] ftjfettttflfcti: SCOF h V s 
**gBS£36ccsCF. FL, IL-S&tfTPO 

*>6««h***t< t h i -9C5>geiB&«fi^t7ttr 

JSt 4#e, SCG FZUflaHft-? h U * 

Bgi(i)SCF. <ii) FL£ i L~3£TPO<L 

l/< . 2 0 0 QW^mLOLkV^&t&ctifiZbtc 
[0 09 8] *MMtt(CSCCF<riDX.fctttt«ffl^« 40 

^r^JtettftiHsacottjgtffSAJs oo wis/ 
m l KLkvmsr& c t mm i, < . i o o o m/m 

[ o 099] e &frzmm<D#itm&^<ow&&. &*p 

[0 1 00] T r C Doetschsrank { 3, EMbryol. Exp. 
fcbrphol,. 87 , 27, 1985) . M, H,5hen <S P, leder { P 
roc, Natl, Acad. Sci,, USA, 89, 3240 ; 195?) . G. 50 
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Kellerk Ubl. Cell. &iol., 13, 473, 1993) 05jRfe 
(Vftmcj: *J E Bs^&JRUMGC (primitive endoder 
m) WS^^fBBWWiCt^t?**. D. G, Wilkinson 
5 (EMBO 3,. 7, 691, 1988) . F, Rjirier^ (D^/qIo 
pnent, U3 r 1105.. 1951) . C, KellerfS (tt>l. Cell. 
&iol, r 13, 473, 1993) E B^>?E> 

iafuRSi^ (panetal enctotfenn) «^^{t^f ^ 
Ci*T?»* f CWf^flit/^y^>g^L I F<Z> 
jBfllfcJcOIHtr&CA^-C** (3, p r Fishery : Ex 

P, Cell Res., 18Z, 403, 19S9} 0 T, C. Doet5Chtpanf5> 
{J. Biftrvol. Exp. fWbrphol., §7 r Z7 ? 1935) % M, M, 
Shen* P. lecfer (Prcc, Nat] .Acad. 5ci., USA, 89, 

8240, 1992) . 3. P, Pi^heHS (Exp. C^ll Res., 3^, 

(visceral endbctenn) jffllg^J>ftgS^f -SC <t^*C# 
Weil/, C©^(t»»t*, \s*S<{>WLPL I F<?> 
jSffKCJlOMMlSM, T, C CtoetsctmnfS (3. EW>rv 

01, Exp. ftorphol., 57 r ??, 1985) , K|„ H, Shen <5t P, 
Leder (Ppgc Natl. .Acad. 5ci. ? U5A r §9, 8240. 199 

2) Q>%g(Di38ilC£t) % EB fr*Dm&\9m (pnmiti 
ve ectoderm) W^:$ffcifa&*f £C i^*c^& 0 fc« 

[0 10 1] M, Mr 5hen <S P. Leder (Pruc, Natl. Aca 
d. Sri,, USA, §? r 8240, 1992) t C. Keller^ (fcbl. 
Cell. &iol. r 13 : 473. 1993) ^^0C^(C«l:D, ffi 
SfeWiia^&jfMS nfc E B J: *J Cmsso 
denji precursor) ^^ffc^T^C^^t?^^. C(09- 
mmt, TP?t:>A. BMP -4. bFGFcWRta 
tCJ:Dfi«r*Ct3»'C*« (G. Yanada6^ &iochem. 
Biophys, Res. Corimun r? is?. 552 , 1994; B, M, 3ohan 
sson &M. V. Wiles: fcbl . Cell. &io!, ? 15,141, 199 
5) p R. Wanq (Cevslopnsnt, 124 f 303 . 199?) , Y. 5h 
irayoshi?E> (Genes Cells 2 r 213 r 1997) 
KlctO, EB#»^rt£MB (endothelial cell) -s^fb 
»WT&Ci*l % C»*. W. Risau?S (Developmt, 10 

2. 471. 1988) . R.Wanq (De^/elop^ient, 114. 303. 199 
2) , D. Vittet6 (Proc. Natl. .Acad. Sa, r U5A ? 94, 

6273 r 1997) 0}ft&(0'ft&lC& D E BfrbtiB&^&it 
W&t&£6Wti& a $tc, T, C. DoetscNnan6 (3, 
Embryol, Exp, febrphol,, 87, 27.. 1985) . R, Wanq 
(Development, 114 ? 303 f 1992) , H. V. Wiles 5 G. 
Keller ( Development ,J11, 259, 1991) . H, R. Snodq 
rass^ (3. Cell Biochen,, 49,225, 1992) , M, N, Li 
ndenbaum & F, Grosveld (Genes Dev., 4, 2075. 199 
0) (C«[*©*afc:J:0EB^6*A (blood island) 

[0 1 0 2] COD^ IL-11, IL-1, SCF, 
! L - 6 % VE GF V>mW££ 0 aiJiiilWSBttlg'N<D»f fc. 
BW*iB«*5Ct^T?* (G. Keller^; cell. 
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fool., 13, 473, 1993: L, G, Biesecker <S S, G, Emer 
son j Exp, teiatol.. 21, 774, 1593: M, Kennedy S>; N 
ature, 385 r 458.. 1997) % E P 0(OmM'C ^ wMXt 

ikBmmM^co^ihm^umt^cti^v^ <u. Bur 

ket£>: Hw Biol,. 3,698 f 1991; M. V, Wiles & G, Ke 
Her; Development, 121, 259, 1991} % I L— 3 , M 
-CSF, GM-CSFCD»a*CJ:9fl-8l3fej&ai«|lg^ 
<!)»fl»W*Bit**Ci#T?8 (M, V, Wiles & G. K 
eller: Development ._m. 259. 1991;M, H, lindenbau 
m & F. Grosveld: Genes Dav,, 4. 2075. 1950) , IL 10 

J: 9 ij >^<a»g^«HJg^.«>»ffc»®^ffii'S'^c tifi 

(U. Chen^>; Proc, Natl. Acad, 5ci.. USA ? § 
9 r 2541, 1592: A, 3, R>tocm>6 : ETO 3, ? 13, 527 

4. 1994; N, Nakaya«ia£> ; Blood. 91, 2783. 1998) 0 £ 

fc. VEGFc&ttiWCJrO. CD34FBtt|ai»s«)»Ifc 

snj*«*r t&v&. mmuiic d 3 4nt£ttn 
&m - c s f ftg-* 0 Affljsss*© * r 0 --?«aao 

P 9 4~$£^ir £ C 4 9 B U >;*8*> N KMcc » 
ffrS*-&C4:&*C*& (N, Nakayama£>: Blood, 91, 728 20 
3, 19%) f ££>tc. VEGF. SCFiJcfcffrtfeWSS 

nqioblast) ^©<Mt^*«af 4#*C£& (A, 
C SchuhfS: Proc, Natl, Acad. 5ci., U5A, 95. 7159, 

1999: K, Choi6: Development, 125, 725, 1998: Jrf.K 
ennedyk: Nature. 355. 488. 3997) „ 

[0 1 0 3 3 T, C, Doetsctepan?> (J, Bifcryol, Exp. W 
orphol,, 87. 77 f 1985) , 5, Lee6 (3, Biol, Che 

270, 9971, 1995) J: 9 . E B*6 30 

ftftWilg (chondrocyte) ^fribR^&C 4#T'& 
T, c, Daetschman& (J, Bforyol, Exp. Morphul., 

87, 77, 1985) > W. C, fcllller-ltorak <3, Biol, Ch 
Bji. f 268, 25244, 1993) C^ftOJSfSklJ: 9 E B*6 
#tS^ (skeletal muscle) ^&{iffi®r§r&ZttoV* ' 
-£>• T. C. roetschmanS (J, Bnbrvol, Exp. fcforphol., 

87, 27, 1985) , W. A- Nq£> ( Pediatr, Res., 41. 28 

5, 1997) ©fc*W*tt(«:j:9. EB*>&¥fKK (saoot 
h muscle) ^fMkIg^T£C 4#T'&£ 0 T, C Dcetsc 
rman6 (3. Embryo!, Exp, fcbrphol.. 87, 27. 1985 ) 40 
©tt*l?>*tt<C £ 9 % E B ( cardiac muscle) 
^ft»S(W*C4^r**. flWB. WIS. AJS^ 
(WMfcSKSIt. S'o^U^M^'K (dimethyl sulfo 
xide; DMSO) ^>T G F ~ <S <Q&Ml<C J: 9 Jgjfrr -6 C 
4#*Cft& (H, C, Slaqsr^jJ'. Cell, Riysiol,, 156, 

247, 1993: J / Dinsmore£ : Cell Transplant.. 5. 13 
1 ; 1996) t 

[0 10 4] 5, CfcabeS <Hech, Dev., 59 . 89, 159 
6) , G, Yan*ada6 (Biocnem, Biophys.Res. Ccrnipun,, 1 
59, 552, 1994) ©*Rfe<P:&£te «fc 9 * EBi^MNS* 50 
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?tKS (neural ectoderm) ^JMbfig&f £C 4#'CS 
T, c, toetschman^> (J, Brftryol. Exp. Morphol,, 
8? f 27, 1985) , 0, Bain6 (Dey, Biol,, 168. 342 ? 
1995) (On&Djj&lC J: 9 . EB^6ttg (neuron) - 
»fb^f &C£#T?£.&, S, C*abe6 (Mech. Cev, f 
59, 89, 1996) . G, Yaniada£> < Bioche^, Bicphys, Re 
s, Cxcmin,. 199 ; 552 ? 1994) , G, Bam6 (Dev. Bio 
1., 168 , 342, 1595) Q&&DWX.&t) % EBfrZ? 
V7tm (Clial cell) *\&itM#1r&C 6ttV%& 0 

^ ^ >^ ( retinoic acid) , b FGF, NGF<oaSf« 
0C^;9^Jlf ^Ci^t'#^ 0 C, Baquttife (Cev, Bio 
1,, 179, 184, 1595) CtfR&pfci&C £ 9 , EB^^>± 
feW (epithelial cell) ^#{fc^£f i^T'^ 

C. Baqutti^ (Dev, Biol.. 179. 1996) 0>*& 
wC'^tC J:9. EB&*>*ry*sy--{ Y ( keratmocy 
te) ^fbaWt a 4C43»St?S&. T. C CbetscnnanfS 

(J, Enftrvol, Exp. fforphol., 87 r 27 ? 1985) <DfR£ 
<Wfrtt*CJ:9. EB^^^'^y^^h (melanocyte)^ 
^fb^^^C^r^^o c, Dani^ (3. Cfell Sci,, 

310, 3279 ? 1997) fl>«*CD*ft(C«J: 9, EB*6fi|Jff 
MS (adipocyte) ^ffcSf«*r-SCi^X:*-& 0 Ji|.K 
$ffl8S^(?>»(fc*«fli, / ^ >B ( retinoic acid) 

[o i o 5 ] u±<o^i-a^ntc^^-^mo>E 
m^tc&Biv e d t A&m^vmmttc 

Utc'fa ®&btcM5*:&?fii iL-3, EPO. GM 

9. Sik#W^*j:<ii^-&c:4^T?^-5 # lift 
at?WT*3T&c4tej:9, B»^uW^ci 

^■C*&. ^^c. Rtt(Cty*CttEB^6BJR(/ft:tU>« 
•*« O' V E G F «rdtf «a-cSSf -S C 4 J: 9 Ha 

«sa±riSHB-r4c4*»*u-. *fc, w-tor.^fb 

WS€fi(«^£A:b^r. »EB^6B*il/fe»BlfiK?>S 
S^J:9»6tlfcJfflJ§(Or3n^--«r. h U ~ED 

{fijflift»J|g^«^tiifiLS. SL-3. EPO. GM- 

c s Ffe j: ot po Bmomitizma 

I L-7 SgtfiSifli. Jiliffrtfe»|BO[)iS^ttj(lifS*J 
AtfVEGFfcatriStt) X?«»r4C4(Cj:0. ^^E> 

f s c 4 ^r-^ £ a «jb©»f fcauisc'^^cfe^ * r 
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OF. BMP-4^J:WSa^ h y 9*xaaji*a 

[0 106] WW»iJ: r Jm^. ±flgi& 
&f*fc & t - r*hm$tt E B ftf&Pptt £ ft 0 , ±i£<p& 

[0 107] mtutc^monmism^ w^tn^x 

£fflWc73$: (Antibodies, A Laboratory manual. Col 
d Spnnq Harbor Laboratory. Chapter 14 (1988) ; to 
cclonal .Antibodies: principles and practice. Third 

Edition. Acad. Press (1993) ; Antibody Encjineerin 
d. A Practical .Approach, irl Press at Oxford Unive 
rsity Press (1995) ; Int. Bwijunol,, 10, 275,(159 30 
8). Exp, Hsnatol,, 25. 972. (1997)) , Mr-V^jfc 

Ufonoclonal .Antibodies: principles and practice. 
Third Edition. .Acad, Press (1993) ; .Antibody Enqine 
erinq. A Practical Approach, IRL Press at Oxford U 
niversitv Press (1996); J. Immunol,. 141, 2797 r (1 

mnwins <»=«) d9%> > &m-f& 

o>$W 40 

( i ) *m<om$is&mm 
c n &tta<B»f taste & » hmmwm 

toJ:OHtt»tiK:WBi?**o 
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[ 0 10 9] *ft«ro«K*S6(!>fflffl*fti ux», m 

Kit. i?iTw&<oi>mvft>ti& 0 

[0 l I 0] **W<?««*a4H^*C4«cJ:0, & 

&z . i->*^ ? h' * xs?® 9 ^ ^ ^ - cc^^-r^ 
^ ^ Ha 1, s&K^fo-r &*ftft 4r^» 

*-*Ja^feae*«»HCWS'*l6& (Proc. Natl. Ac 
ad, 5ci, USA, ?2 t 6733, 1995:Nucleic Acids Res., 1 
8 r 3587, 1990? ^^uc^e^c Acids Res, . 23, 3815 f 199 

5) 4SK«ci*s-c*6. mmmm&> m*. 

ttfiWftKffcSiftt-r&c ^riif^ ^ c <b*S"c*^ P 

to 1 1 1 3 < b) *mm%m&zm>tc. mm 

^fta*, w^ft^, »fL^. gas, ®e^, 
s> ^ ^#3gocM a b xm&mcmiBT ta* w 

~mi4cmTBttmt&m IFvdc. Watl. Aca 
d. 5ci, l^A r 92 ? 5733 ? 1995; Nucleic Acicte Res., 1 
8 f 3587, 1990: NUdeiC Acids Res, r 23, 3815 ? 199 

5) ft««C<t*"C**o »R«aHt(?>s?ffl«, 
(Biochim, Biophys. .Acta... 1312,21, 1995) 
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[0ii2] ( z ) -&M*<mi&&%wtr &mm 

t&HJtiT'**. 199?¥. Wilmitfefc cfc *? X itAMtoT 

~3PfftHSftt:£l& (I, Wi*lnwt6: Nature, 385, 510, 
1997} . ^5aB§C'i^^^^^D->^^ (3, C 
lbeHifc: Science, 280, 1255 r !998> , fejft. S*3, 

3E3-1£&99ft , 44, S92 ? 1999) , i?P->-V"^ 
(A, 8aquisi6; Mature Biotechnology, X?. 455. 199 10 
9) , 9pfiWl§«>tt4ffi^ft:^Ci->-7»>^ (T, Wakaya 
n?a6; Nature, 394, 369, 1598) , ^©BiPfflSSfcHH* 
fc^p—>^?^;?; ( T. Wakayama6 : Nature Genetics , 
22, 177, 1999) , KttlfSSfflJg©fS*S^fc^CI->-? 
£X (T. WaKaya^a6; Proc. Natl, Acad, 5a, IM, 9 
6 r 149S4 ; 1999; W,M, Rideout III6 ; Nature Genetic 
s r 24 ; 109, 2000) <0fHti*S«*Sft*CfcO, It Wig© 

tt£ Sift 1/ fcSfsjW^Tvi-^ c t t?<ajft«rc> £ a - 

o . nh A^Ki4ft»ig^6»fbs^fc»flai«a»tt 

^j£ffi^£Ct:;W*& (R. P, lanzak; Nature ftfecH 
Cine, 5 , 975, 1999) „ ffittftffllSCCfig^giff 

Sr.iOfc&Ct'C. JcO'ftRMftflie^ffeSSEiff^Ct 
n£>: Reprod, Fertil, Dev.. 10, 31. 1998) 0 • 

^c^<^<cits&Mtbxm*zctftv$z 9 £ 30 

ai**<&.wjgk* . ffias**<^>jffljgcop##^s^ < &a 
o>mmM± uxmi>z>cktyX'%z>, 

ret. fegaft. mm. B»aig*.sir*w: 

*effi«*««T-&ttJgcoB*tcS^ < gMWW&ft 

40 

[0115] to1t^&#tt&m&<M*uM^<& 
,#,tl>m 7*?>W"?H* % .>0?> r >@B£t, 

#Atux\t. wmw^mm, wm&tuxifi. 

jaoiWr«*^<**i^t:tt, aSRS*, agyifj 
afea£^ *effl«&^-r<b«Biig<?>»*cca^<3feA 50 
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tutrit**. mum, mti. 

[0116] 4 J ^S^C«CTi§^S^<^Sii, 

[0117] S{Be«#AT«t01S^FNr^^<^ 

-& WSSfl[)Pi#«: < ft* £ 1/ T 

n tift&ftfi. thMHM, raft* 

Igfe *fgiLSfffiS8«, SLE. ^SE. SHE 

BSuluS, SfjiM— M- itf^A. rl- 

£igjaw s aaga>je#ica^ < * tuxisa. *x 
*g&ztt'i)\ ^«s*#*-r&aBig©B«(csr5<s^ 

[oii8] fc^&^mn<of£g&&^<ifz&tL, 
x&. mm. ^ttn. nj¥W^. a 

[0119] *ika*#^-r^Sfflig©i$*cca^<3*ja 
mtmiwr4gic&~?<&Mtux&> mm. mm 

^. B^Sr#fiS , r&«BIg«>B#tcS^ < LTli, 
[0120] «^4*©Wlg<?)PS^<ca^<«AW6 



G4) 
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[0121] mmm\t, wmmmm^m^n^ 
?. nmrnmrn. $mmm> fimmu. #bs£e&* 

f UHW & c t ifiv * 6fc», wttBSosfttt: Sot 

[0 122] IflSSOftifefrs-te, T(,»*WS 
»iB*e«Sa>*SX'*) ft 1ft >Tft km > £ c £ * £ 

fc#i£ (Ann bodies, A Laboratory manual, Gold 5pri 
ng Harbor Laboratory, Chapter 14 (1988) ; Monoclone 
1 Antibodies: principles and practice, Third Editi 20 
on, Acad, Press (1993); Antibocfy Engineering, A Pr 
actical .Approach. IRLPress at Oxford University Pr- 
ess (1996) : Int. Immunol., 10, 275, (199S). Exp, H 
e*atol,, 25, 97? , (159?)) , , ) <^>^ (Monoclonal 
.Antibodies: principles and practice. Third Editio 
n. Acad, Press (1993) ; .Antibody Enqmeennq. A Pra 
ctical Approach. IRL Press at Oxford University Pr 
ess (1996) ; J, »uiriunol. ? 141. 2797, (1985)) . 

[0123] &mri5&t\sXti:> iiftife^Atuafi 



30 



BWIS^tiT-S^SiU^Dfe^Cif^, Nature Neu 
roscience? r 1137, lS^KUgftO^^i^W&ti 

[0124] ( 3 } *»W©»ffeSfW*l*#WT-5ESS 

[0125] ^B3^ftffcC-aUS«>lfit^S^<*IA, * 
[0126] *^<0^fcR^ftttM&£ t/T«W 



50 
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(S»»(c to i^c £ < *o &*va * * fiE2©*ftcc £ D SSii 

*. fc&Wiftig, ?^>, iOlo-*, bh7^y 
«NZ>«Bf HK>«§K( bSd© J: 5 a , XBmtcttg $ ft 

&ssia3ij, 0***& sraw- h y * a. »ft.^ r y 

[oi27] mmmt. micmi>&mmm&b<o 

[0128] SP&^tcaiSaiarUcLbrii, AM. S/ 

ft £ ♦ fili l»L*J to Jitft'O 7"SiJ0D £ 0 &%ft ffijft 
It. *, S/att. y^fc'h-Jk Att^Ottffi. #"Jx 

^>«wBr#*i. ■ttotx^T'^^ffOifttM. yy 
[0129] *S ftWBtu.rtt. 



mMitttmta»e«£><> (On ft ^ u 4*as#<ccBto 
* ^ • t b triwttwc ttsut, y y Hr y >«#ak 
fc . c ft 6 (?>#fflaffl«i:*j <r >r ^jgpar-^W i o t 

[013 o ] tt^s»A:aiit#Bfktt. mmttzmsL 

i*. aWKTjR A 1 H 3 & 0 lop fir /kqr- 8 rng/kqT'* ^ 0 

[oi3i] *m^c{%fr>mm$tf®tux\t. sum 



*. w. t^k t h^«aas9**(r^y 

[0132] tlTct^aWBcj: J: 0 Mtttyc 

[0133] 

[ftttH ] Sfe PI 1 E B ©jftSLlgigg 
MRMJ: OittfcSftfcE SaiScsi-l (Cencme systems 

inc,tfc»> <wr, ntcc rES.»j £&t^> ^ 

I * . 2&ttftHLtttteE&#T'C E B « 

[0134] B SfUKSI-ll*. Bulbecco lOttflfc ( Li 
fe Technolcqiestis?) tc 1 6 KCP^KfJUMA (fetal c 
alf serwi; Hyclcnst±SS> . 2 mMiOl'* $ >. 1 0 0 
iiM HEW Non-Essential Amino AadsJSfft, 1 0 mM 
N~ 2-b Kn **'x fc^ ? - N " -2 -x# 

<HEPES> , IOOpM 
7"hx^/-^J:0'l, OOOU/mL L!F (esg 
ft! Murine LIF:? ^ v r ? D x> > 

<WT, rESS*Ji^J5c) *J8<r». KM 
pulatmq the sfouse Embryo A Laboratory Manual, Sec 
end Edition. Cold Spnnq Harbor Laboratory Press (1 

£ t/fc 4><P*|SPIK: £ 0 fc. 

[0135]? <-y-«IBlt, Manipulating the Mou 
se Embryo A Laboratory Manual, Second Edition. Col 
d Spnnq harbor Laboratory Press (lS94)ftffi!jj8<P# 
©CiplV, Culbeeco KEMtgtti ( Life Technoloqiesti 
$S> I'C I 0%©4«JElMt (fetal calf serum; Hyclon 
ettSS) . 2 fflM JOHf 5 >, I 0 0 ii IV! MEM Non-Esse 
nt i al .Amino Aci dsSgftfr J: £>' 1 0 0 U M £ - -rf ;U * 
7hx^v^^te^* (JjjlT. TMEF**Jifl» 

^Sf^S»iMEF (mouse aftryunlc 
fibroblast:? <Y 7 U X> £ Mfefc&ti$<S F&db 

#•§ YE92&46O0) £. Oulbecco M^l& {OIBCD/BRLtt 
IS) «: 5 Mi^KKlkiS (fetal calf serum; Hyclone 
tttf > * 2 mM * * > . I 0 0 ft M WEW Non-Essen 
tial .Amino AndsjS?ft % 1 0 0 u M 2 - >' JUjfr* h x £ 

«M?2 .5BvH*Sts Ca !t . M crafty >H&< 
*?7- (GI BCO/BRLtUS. fclT rPBS 
(-) J i*A> jSR-C3B*HM». ImMEDTAfc 

o . 2 s x h y €^t^p bs {-} 
o o owia/c m j ©wa*tfrc« ^>^- h ofe* 
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[ 0 l 3 6 ] E $WMQ>m&8s%mWTV>£ 5 «:??•? 

fc 6 I M D MJS* ( CIBCD/BRLtt 8? ) K5 0 mM 2 - 

T*? '5 > (Sten» Cell Technoloqies-ttiS) , 1 0 U 
/ra I*»^>^«J > (Stsn Cell Technologies*!: 
13) . 2 0 0 ft z/xsl \ b hh^>^^xU> < stem C 
ell Technoloqiesti^) 4d!«fcO'4 0 fi z/m I BlfeCM 
Tfr-fuT-O (low density lipoprotein; LCI. Siqma 

[0137] e smmt. mm&b&m<02 aiycc, 

■*i PBS (-} T?2Bi9s»». ImMEDTAfc 
J:tf0. 2 5Khy^>«dfrPBS <-> Satin 

3 7 # cr- 5 f> Pi ^ > * x < - «/ ^ > t ^ c t x-m- 

mc 2 , 0 0 0 iWS^/ m L <9M!S&&lC!gS U fe 
[0138] 6a7"[,- i&R©ffl|gSgffl^u- 

*>^- ^ 7b-F { BECTCN raCKINSOI^SJ ETCOOAT Ce 
llv/are) , — Y ( BECTOh} DICKINSON 

ttM BEX3DAT Cell^re) . £tc\£, #i;^D-yt»a 
- h rTu- h < BECTTJM DICKIhJSOhri±i?BIOCOAT Cellwar 
e) i^PfcS^fc. 

[0139] SSiSa^tS:. $ xfijfetMnWflHB? 

(mouse stsu cell qroA-th f actor ; WTSCGF £&8g 
T) . ^^X^iiM^B^ (mouse stem cell facto 

40 rrWTSCF^felST, rco SvstastUS) . 

I K-2/f 1 t 3 K (tnouse HK-2/flt3 liqan 
d: MTFltbmr. R&D Svstenstt^} , -7^^^> 
£-a*/4>3 (mouse interleuKm 3: JJIT I L-3 
ti**, WD SvsterasttSS) . ?0ArP>^^ 
^> (mouse thro^bopoietin: WTTPOifcB^", R& 
D SystemsttS!) % "T^^ifiLflfpgffiisaia^ (n^ouse vas 
cular endothelial qroA'th factor: KTVEGF t& 
H&T. Pepro TechttSS) . t h X »J ^n#^x^> (hu 
man erythropoietin : JgtT E P O <h 4> IW , + 'J > fc*- 

50 ^»^tUB) . vOZ-Ofi-aj^e (mouse m 



terlsuMn 6: KTI L-6 4*IW, Pepro Techti 
18) . Sfeli. 70a^>^-D^>1 1 {mouse m 
terl°uMn 11; fclT I L - 1 ! 4 R&D Sysiems 

ftfcflH'fe. SSSSKB-T-SCGF. SCF. FL, 
IL-3, IPO, VEGF, EPO. iL-6. fcj: 

I l- i i^»^s*igii^^f«?mii^n^ 

ft. 50ner/fliL, 5 0np/mL. 50ng/m 
L. 50n{f/mL, 50ncr/mL. lOng/m 
L. lun i tAnL, lOncr/mL, 5 0ng/m 10 
L4Ufc 0 frte. SCGF**#*«rc!lil4Wc4>o?& 

[014 0 ] £ 0 0HiSfi«T-?fciSSi*B 1 KJRl, 

(./air«^tctt. e &<mmt±< w&z nutate* 

SCGF, SCF. FL, IL-3fcJ:tfTP 

[0141] *MH2 E BflMt^NStft 

7^'d4^>2-hUc7i^h^ SCGF, S 30 
CF. FL, IL-3, TPQ, I L-6*Jj:t/ I L- 

[0142] E SftfliSli. »S»4 Bgfel^^U- h 

*/HEB^4eSfil/T^->fc a fl»UfcEBtt*fiD«l2 
OS*4M.i:»6J*S*lfc. H3&C] 2 0g©EBC£¥;fi 
&?RLfc D 

[0143] Xttfl3 E B«^:^ 

EB©»*«(!!Bt#i&aettH*^l*i:iW*fS'* 
GF. SCF. FL, ! L-3^>^^^TPOC»SS-^ 

m 1 £Ett<^ttic«-?*c e sjffliac5i-i©saBng«a 

[0144] imm4tcmutc 0 ilSlrBfiB'T-^m 
H^«I#£foi*fciI£K:$S % SCGF4SCF£2I& 50 



&m2 0 0 3-9854 

50 

mtebtc^mzmi'tcmsim, sggf, scfso' 

FL«3ffl»*fo*, SCGF, SCFBtf>'i L-3<Dffi 
SCGF. SCFSffTPOCPffl^^tf 
©»&tcEB©«flW*Wl*Afe. 4BftjBSpUfe» 
iSI&W'fcil&Kti, SCGF. SCF. FLStfl 
L-3<Wl#&fe1*, SCGF, SCF, FLRWTP 
0<Dm&&bG. SCGF. SCF. IL-3^TP 
0CMB*£*>1*. SCGF. FL, IL-3JWTPO 
©a*atrit©J*&«c E B CMRIUHRK S ftfc. fiLbD 

SJ&iSSs&jtTr'EB^fB^^-ii^ecii, 

SCGF. SCF. F L«E>»attH*W»fi:*Kt?* 
[0145] *fe«4 E B<MEil!^8V*5* -S^B 

E Bc«^i5©4#isaettB*«:^*rii!tt , r& 

fcaMC , SCGF4SCF 1/ fcSatL?8S# 

4. ? 4 Whir* hVU- h*&U*S$<Wffl 

rES3iffll§G5l-l©*jaia*SSf?:tT-7fe 0 at, ES 

[o 1 46] *r, ^^a***^^-^-!-* 

S^-CE B«rffliSSlifc»^£: % it8^Jffi££#4:<z>j: 

SCGF 4 SC F&f^OfcStt&fflv^fcJ^Cta, ft 
HWffig 1 , 5 0 OWm L©»Sp3^6 E BOM 

awrs n, anausMtt4 r o o o sus/m l res 
ofc»§tc 3 5 mo e b ©»«aAsa» § ntco mmmm 

?£g * 5 0 0 0 ttiS/ffl L «± & 4 . £ U X B tc 
5 0 03BBJS/m L6Lb^6 E B^eE«i$ti^, 

c cpe b <?>®*5aa it s cgf 4scf &\m b tarn 
[0147] sec, m&towuatm*i>~ v tmwti 

^-h*«^&«d4t*jia»j % 4i&tais?£ti ,50 

OMB/mL. 2 f 0 001ttJ8/mL, 2,5 0 0«B/ 
ml. 3,5 0 0«BSS/ttiL, 4 ,0 0 OjfflHa/mLW* 

[0148] El±(MS**6, *fc»JWf*#h f t?E B 

SCGF, SCF. 7^D*>f 
>©S&{iBi L ^S-C* ^ C t $m 6*>«C ft "c 0 
[0149] IWW»*l4i-C«>E B«« 

±^bfem^^jfiT'^EB^.^$5:, ifiL^iSift^ 

IBc»ft»d4ifc(B** Duibecco Ketttti (ciec 

0/BRLtt8?> ^2 0%©*fi&3gj&S (retal calf serw; 
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51 52 

HvclonettlS) . 2mM^£ * >. 1 0 0 uU mem n 2«>gtiSLSf«gS*?Tr>te, SB^OC^D^tt^f 5 0 

cn-Essend al .Ammo AcidsSifc 1 0 m M HOTS, 10 n s /in L *^C?t -? fc. tctc I, % &ES S|J§£> 

OmM 2->*^7 hx>y r ^tft|Afcj(irtlSJt* Mtt3 5 0 0Wfc/mLWK 3 7^5^18 

to 150] EStaisii. a»n«r(Dsa^. a>7 ^tf^feo #Gfc3ftfcEB<pftti. toxscgfh 

A* > h IfldEO 1 0 1 K ft £ £ 5 fcflW t/fcSIJIg J: CJC -7 * x S C F ftf&JB U fcSS* 5 <, fc h S C G F 

PBS (-) -C2B»#», lmM EDTAfcJ: fe^^^xsCF^iJOWc^SX'Ifi^^Oi)^ 

P'O. 2 5*fih L>7»£gtfPBS <-> &8£jJlia, *R#W»-?fc#, 4, 1 0 «!f«r* 

IStfLffieci,, ±»0*jgJgliCC 2 P 0 0 OWB/mL© 10 [0156] &l§mCUC. SjgStifcdTOE B£P 

m^(CML,Ac^«BM(/t^W(CSl^c. 2, BS (-> TfcBBfefMt. 0. 0.5K h y 

0 0 0 WJ§/m LOltteaAKiniUfeE S»i ^ 0 . 5 3 mm o 1 /L E D T A {gibcd/brl V 
i€«§g|6^7i,-h («4MiH£3C£iI:S(> K 3 7'C, 8-1 0 9*1 ffc bate. HttUJtf»HflB£fi* 

1 m L-*?*f m 3 7 KQi:KffcttX£a»<y 1 0 3i*ftRk& ( frail calf serw ; KTF C S £K§ 
fcCO, ^ £-T'2 0 BHttKR«f?C«, JME 3". Stem Cell Technoloqies £t3() I MDM»Hi 
SftfcE B<?««:fl«BW»SSTXiaSLfc. (gibcd/brl ttSj} tc^S 1 . 5 mLICWJ: 

[0 15 1] BrtSftfcx>*y*-/ F#^-fO|Bt, S*fc. CC«»^^0. 4mUc, 5 On tr 

ifiLiWOP MC^^rSS^^O^^n^ « /!1)L-7^aI L-3, Uni i/mLfc FEPO, 

t,*«S:C4<B. ¥^"C12BB*"C*ofe. 20n(r/mL-7*AGM-CSF < Pepro Techtt 

[0152] AS^»fre©E BcWBtiBca 20 M) . 2 0 n g/mL^^T PO ( SH^SgttB 

jRj&^sx 1 © e B&&mcn^&k 9fciai4@i & > ^•c-n«etistr2 o % f c sasfci i m d wm (k 

tc « ft-e^ts tr . 37 *cv 5 - Bf t Si^taa u fc c 

to 1 53] aateB^ibrtt, scgf, scf, o l -/>**^-*-r7-iO0jaags*m*, tu. 

FL. iL-3. TPOfcflH'fc. #jii0»5tc§2^># ferine- («T, EB<C**f -SSBSacoft^^Ur 

jUffltt&fSt*. E S WSSCSt-l©«Sp*R ->fc Q ^ ~ ^ »J a > 9* h - ^Alf (itev-Cnirv/ald-0 

[0 154] [9 6(C{i]3R^cEB<C«!«@^»:SRb bAQHI 1 OK^Ofcri*. -?C»XSCGF *fc«t h S 

fcl**tSl/3te. SCGF ZffiMUtctm&mtfct C CGF&E$Wmcmnbtcm$lC.& 0 *J«ShfcE B 

a . gp^ft x > ^ D ^ ^ K *r ^ jH^SS^tt ^6 (fflJ^^fi b 1 0 0 - 1 6 0 fHB£4>£Bl4> ^ 

SStifcp SCF. FL, i L-Sfecfc^TPO d^-^^or.c^b. -?OxSCF^^S0O?c 

&^ftl b fcSilli ££3 1 - fctt im^(0 E B bengal J: 0 «^ E B * ^ It, 2 0 «5lT©iWRO 

tife^, scgf 4Hfc«Dtt»ccaRttft 3 p Li-r, MtMtt*tttto» m*m;£ 

froiCo SMC. SCGF^ail/fcigifetCSCF, F to) CftS^O^jastifcEB^ttaD^-^ki.'/ 

L. IL-3teJ:tXTPO*lBiL , Ct. SCGF*fi<?) ft*-7fc. *fc. fc h « fctt^^XSCGF <bT^AS 

[ 0 15 5] X1M7 S CGF^»rS^S^J: 0 E SMa«DMi*4*KCJ: 0ffM$4afcE Btc^ 

^snfcE B*6<D^bWB©iSSS (bB^DO^r^b, WM>»ff;«M»UlHiS«6 

»WltCB<IWD*S«:ffits ^^^'P^^^n-h ES«BM>Mtt«CSCGF*ffftS*&e; 

ofce^u-htm-r. t:^scGF (##pfl2tc t#wxv**>. scFttd&ri/tsWcfti-ct, e 

«-7-CSB«Lrfc4©ftffi^&> , ^^^SGGF. vii B«»MP»(C. SCGFaWCES«B»&jMbbfc 

a s c f {^s-Hi 1 ^^^ *cttiga»fa i# jRiass'* w^^^t^ ( ? ? a $ > ? > ^*c§^>c6 

WKBTMBtt* ^O^SGGF. fchSCGF, ^ *fc % "? , »^ES«WCi*lrr«SCGF , C*A 

O^SCF, -?^ASCGFiJj:0'SCF, bhSCG l««tft< . ^OXSCGF T^yC^ b h S CGF 
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[0157] a**, e Bfrm&i'tcwmomnz'F c 

G F gffftl 6ft: WUMfttc J: 0 ^S&<* ft E B * ?E>£ 

l 2Kb FSCGFiV^jW«ccJ:0«lftdttft:EB 
[0 158] j«isfl8 SCGF*fct*BMP-4SS*D 

?§ 20 

(1 ) SCGFSfcttBMP-4^fH9SlfiL?S»fi^i:0 

Wf\ hftX t B M P ~ 4 1 E S SfflBCC«w«ec ffifti b 
E B*&<P3tJ&#(fc^<p:*? *f 5 >y<D®M; 

mm* bxmibtco gtm? tmmc ute 

fcfcU Sifc*. bl^SGGF, bhBMP-4 <RSD 

T5 On fir/mL^tlf ->fc. ®f*bfcEB©SMi % 

fcfcl/C, **l*ft0E B 1. 5a)L& ■ 

fci* ( b > 5 6 fir/mL t h S CG Ffc^MBAH^ 
1 - 8 m L X , MM 7 t H«BC *g§J 

^-»*SS[Afc. HI 3KWJ:5fc. i*r 

n«>E B^&4>ffiiLH : F'€'»*P»SfK J:*j , P»C02 p 

SCGFKt**Ctt< BMP-4«C«fc->'Cfe 40 

AE Bifc (a ) t { b > ©^ran^HWMIttt 

<. 2*»Ifc3Pr.-il>Jp^«fe«^SCGFCE>|fl 
CC J: & a d - $£>*ife£& kft U fc„ 

[0159] «h**ME>E B<D»&. ±IH<D ( a } 2 
ifiLS+aaJliSiaSfeli: (b> fidaE!^* b bSCGFS) 
tfiffligtt-CttjB 0 tcm^lC £ 0 fc % E (fc =2 o ~ -<p 
M®tflHMB£V&. epics xl 7 P-tM h 
(coulter tt«> fcm^tci'ypfrftJ-vv^ 
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a*Si*li, F I TC«*RB2 2 Oiwf* {Cakacft 
tt) . F ! TCttWaSca-ltfd* Cctftattftl) , 
R- PE«aaSCD I I 7 ( c - k i t > tS* (Caltaq 
tW), R-PE«BMaCD3 4tSJ» (QtltacttSI) © 

F I TC&&<r»i*R-PEBK9? V7>iV$>{*f\ \s 
G2 a*^l»i* I eG2 b (^miCaltadsW) trllfc 

[0 160] ««ttrjn t a 



'KST'*^ S c a - 1 v£ 8 - 1 4 %<£«tc. CD 3 
4i*2-6%©«|lgtC % CD1 17ttl0^l4«CD«l 
IS^pBtt-C, ;i^OB»^B 2 2 0 T#ti»fel^>f5> 
ttfc @ ! 4*Ct h SCGF&J:t>'b h BMP -4135*0 

Sofcjp^SfCcf: o«.«stifcE BtcEbi*f 48Bia*3ijfii 

ttffT&i, Bl 5JC5i1*J:^(C, ESSffllS3 5 0 0fi 
3^6. SCGF^fe BMP-4»ft*fcttj3a©«ffl 
iCfcO, ■e4veti4-8 x 1 O'BDSca- HWtM 
IS. 1-4 x 1 0 ' H«>C D 3 4 BSIRBIS. 4-7 xi 

o'«©cdi i imm&t'mfttccti'cuh* u 

±©A^*C, SCGFSSW3:BMP-4«:?3aiiUftiSS 
ccADEStt^&^L.&EB&a^aiifiaLB-T ( i 
L-3, EPO. GM-CSFfcJ:»TPO) 
^btc&teCt&Btf&t tec J: U , E SMttftfiffltt 

[0161] (2) 2^ffeaOi-©(aBfl[>JS« 

$ fete, ±is^^^frr-?f^>ntc Bix^ffc^ d^- 

^6. ^«7©EBiBffMtCt,r«|j&ffs&?ft€:Bft 

( fcn p x. - (?>jisisa(?> >s w«c o^r^c^p^-^3 ;x » 

6). 3*JMb3ar.-©»B, E S fflJaojRjdiSSSf 
««C«firr4HW, SCGF<BMP-4<SCGF 
+■ BMP - 4 OfitcigrSiiUfco C«E>MMIt, Hi 70c^ 
L^d a x - £ fg.^f &3g8S£>>W - ^ M ^ > 7 * h - 

T'^ofco 3»»fkaOi-t«R!ff4«liatt2»&tt 
[0 16 2] W±cr>J:d^lyr?§6mc:3^b^P^ 

-ott^i89tusM^ra«, c i > tmmci, 
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tc ^stm. s c a - 1 m ^ 1 9 %<ommc c d 

3 4 v£ 1 0 -2 S^OW^ CD 1 1 7 It 1 4 1 8 

m& mM^Mtfm<om±mt 2 *#fk ^ d ^ - 

Wia£±i]^x:wc#, #^cD3 4r^ti?i®»Wp^ 10 

^5-2 0X1 O'llC'Sc a- ivmtm. 5-2 5 
xi 0 , H©CD3 4RteSfflI§. 5-1 5x 1 (;. J H(DC 

di 1 7PSttaisia^®6tifccicca-5 II ^cc. bmp 

- 4 6 S C G F OBW**asfcH,fc E S SBlS^SS^fefl 

[i) 1 63] *ftfl9 SCGF£fc&BMP-4j3»p 20 
SASSw^^: DflMJtSfifcE B^6©B jffllSCD^ffe 
*JiSPl8 ( 1 > iHlttKlU'C, bhSCGF, t hBM 

p - 4^^^-ent-ti^^^^i t^fiii/fe 
s^Co RjfePJ 7 i rancor, •en-en©BB;^&«B 

IS^iBfSl. 5ffiL£@feU -e<D0. 4m Lie. 5 0 
n g/mL (@i|Mfl§ffis^ctt^-C2aaLtca^fcd 

! L-7£t*tr2 09*FCSSSft|! M 
D M*gtt 1 - 6 fift L £*0* X , isBfepl 7 6 istfite ig^ o 

- - &± i'r h c twfrip tc 0 $ir>ic. ±m<v&imik 

llfl^ 0X3 d i -*««S €fc t C £ . D 2 

«8 (1) ^Bflidor. F ! TCaiS!*iB2 2 0^y 

ttJR. 02 cfc^K. B«IS^©»Ig(c:4*gWfe 

^*ffl®»B2 2 0<OFBl4WJa*«Kfcfen, BW&K 40 

C £#T' 8 -5 C i o fc, 
[0 1 64] ftttMlO SCGF*fcttBMP-4jB 
imjfeitfgKRK: 0 »*S hfc E B * 6<PiMi*iftttn 
<WHb 

*SS1?I8 ( I ) £H*MCl/-C, bhSCGF, b hBM 
P - 4©OT***fteh»tfc*fcttS» 4 fettftt/fc 

MHtttt*Ktt«ffi^t: e s«kac5i-^6 e b 

$ tffto ifetefl 7 4 BHsfc u r % **vwm?> e b * &« 

(c) 50ng/fflL^^VEGFifdJ <d> 5 0 50 
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n g/mL^^VEGFi5 0 n g/mL fc h SCG 

f < ^uc^^^mmumm^m^Mkx 2 m 

LK&^fc4£<D?&&) £gtfr2 09*FCS89flIMD 
Migtfi 1.6m L&ijRT . Sifefl? 4ia)ttcdggl, 

£. ^^ya.t>^^>r'r2-M,fc6AVU-h (Beet 
on DicKinsonS4§?, BKXXAT Gel 1 we) CrlQ^te. £lV 

zcc'tm* mi ston? cfc^tc, ^rtMPEBfrefe? 

^E B<b ^ai^S^iljlgjftcOil^ipiliOC, < c > t 
-CDHJ.lSBStcfetf S C G F (omM'c ? a x 
^ti^2^{brju^^6, ^tefls (2} £|sj-1icc 

[oi65] *6nfe3*»{fc3Di~**ffifr-sau§ 

(^Wli^Mlf^, LSABi^<-^l/*!? h (Da 

*tf*il/r^^ htaCD3 1 (PECAM- i > ffift 
(CalxaqUIS) ^^^ii*7^X$aCD 1 44 
K^'J>) iaf* (Santa CruzttJB) ^RrS^ii, b^^- 
>S»2«iiffc. T^'J*X7t*— feffeffi^ hUv 

^R^tL/r^tl-en^ 7 h ! trGS a {?\tne4±^) 
fcJlff^^Xl gGl (l>akot±^> «:ie^i.,A: # 7^^7 
II * ^ 7 t # - -fe'lfeSSg ft U ) < 5 V - A, %ct 

14 4 { V E - ft K-v U > > P£te»4<$ J: O'G D 3 1 
{PECAM.~ 1 ) PSte«SS&fg«>fc, 112 3^. b h 
SCGF h BMP-4^D^^SwOCJ:Ot;'^$ 
4afcEB*>6>. -r*XVEGFfei:tf b hSCGF*?3l 
*B b "c^^CC J: D ?§ jsn^c: 3 iXftfte q ^. - iOwdmut 

[OlCeiSfc, bhSCGF, bhBMP~40&. 

K:J:0**S*fcEB3^6. ^«?^VEGF«$«t:Wb h 
SCGF ^f^fS] Ltc&mc & 0 m&nft:3 *&ft ^ d ^ 

»K*?T-7fc. 3*»ffc2 0r--fl[>{g«aiJgA^. RNea 
5Y ( Qiaqentfca? > &®misX£:RN /iZMmUtc. i^C^ 
X SUPERSCRIPT II (In'/itPDcjentiSS) (CJ: 0 cOtttMR 
SfU. ^< y^5— -fe'^^ — ^JgiS (polv^rasechain rs 
action: pcr) CCJ:D. tk^rtg^CC#p^f^jg^ 
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(OP CRfilfcfiOiM X&H 1 ICth?. 
[0167] 
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* [ft 1 ] 



4&H2 0 0 3-985 4 
5S 







3 k 7^<f T— 












c-m-3 






317 


c-tte-3 


sews 10 




m 








m 


CD34 




15 


354 


C5>M4<Vi:-cadliBrift) 

















[0168] PCRliTaKaRa TaqCSS&itSi}. CenaAw 
p PCR System 95C0 C P&rkm-ElwartiSS) &ffit'T?r-3> 

&Jl>fc 0 PCR&&4. SSfitfUT^llJl/TS F^Us 

&2 



*T«W**<&». SYBR Green I 

[0169] 
[ft*] 







7"-— r;>^ 


., ^ 














3D 


c-flt-1 


84*0, 








30 


c-ife-I 










3D 


CD31 

(NGflH-1) 




i# 






30 
SO 


(YE-cu&eHm) 




i«- 


M-C, 1# 




40 








61<C> 1# 







[0 17 0] toftft* B^cc^TJ:^ £<z>3# 

^{ t ^ p n - (c-mflHffljgic -?^r t. &«asstcft 

WMtift&T-'C** _c - f 1 k - i . c - f ! t - 1 , 
c - t » e - 1 . c'^t ie-2, CD3 1 ( P EC A 

m-i> % CD34, 7*i"5<oi>y5> ra^^tx 

CD 144 { V E » * K-\ij » <MS«*8K>fe. 

[0171] tb^Mi aM^Kfctf *m?S*£t:-c[> 

t?9*\>y> (Johansson) &®tR&" (a. M, Johansson 
&M, V, Wiles; fel.Cfell. &iol,, 15 ? M r 1995) tC 

[0172] tiiifft«tttt. ! M DMWt (gebovrl 

/m L^lfilfir^T'^ > ( Boehrinqsr Manriheirifct 
SJ> . I 5 ii g /«l L r 9 >X"7 * »J > { Boehnnqer W 
mhevtftM} . 4 5 0 U M***?*? lHso-;K 7 
Kg/mL«<>^'J> (GiBCD/BRLtilS} J:tX 1 feiS 



^GBIS (lOOx nnxwre chsnically defined lipid co 
ncentration: Life Technolcqi esti^ ^7^P^#-^065 

-O1905H) ^JJSl/^dgjfii, i U/osL L I 

F ( ESCRO Murine LIF:^ 4 7 X> ^ ^ftft 

[0173] E StOBtt. )ULtt»SRift<!>2 Siytc, 
s > ? A x > h S^cr> i 0 l ^J:5 cc«n 1/ fe 

(an*, pbs (-) raesbswi. imM edta 
40 Jjp^ 3 7 *cr-5 -i > * a^-s/ =? >4??^ c tvm 
0 o«BS/m 1 ©wi^sicjRjst/fctoia^ur* 

[0174] E $W»fftetitMmtKttO*$tCft^ 
tc. 5 ? 0 0 0 SBH/m ! ^WSSSSftccg^j b & E S M 

50 [0175] L I F 4astoUrt'&tr^SjS4^(r^cSw 
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(Johansson) &<P*g*<Dfe»£FPfikfc. £tc> LI 

f i mm u tc m %v t> mswt&mit g«ttf5tti6 u 

[0 17 6] SCGFG>»8! 

^®I^J£^M"-pAGE210 (W095/34015) C^hfmdT 

&DMA (WD98/05869) £:ifeit l^CT^XSCGF f£3f|^ iq 
£ £ - pACE^6CjGTO#.^;^ £TR>J: 5 K?t -? fc (H 7 # 

[0177] 3 jti ET^pBluescnpt II aC+(STRATACENE 

t£©S)*MB8SHin<jmifC^iT-?fi{tl/, BAP c£$B 

K.%KL,t£o Ba«»*i«a*to^*^scGF cdn 

* t? 1,*?- FttsButc. y $ i<<*? mm 

«£«SQl£Ta£SffrDNA £J&ft £ ftffi L/C fl» L, 
fc. ^Mr3^^U^^F0C«lt OPC*7-MJ? 

B8W09S/CB869) fa 1 0 0 «1 5 0 Ji LE 

fSffi+'CNaTive Pfu R}lvmsrase(1.254 l & : STWAGENE 
tt^tCJc^PCR^HftUfc. PCRtt. 1QH D 

im r-^-'J>^5 0*C; 1 £M. #y 
SlfttC? BW7»!BS!fc3*te, »fetlfcPC 
*tT^4tea^Hindinii^cSfLl/fe. ISSlfeffi^ 

it £ prescript I! SK+^tjindlll/fCgn^A^g&Ji ££it 

7£^pB-*OTF&?#fc. f»&*lfc*P~>#EBKr-* 
S*SCGF cDNAC-iS^iiWtSCiligSlDN 
At-'- t>X (ABlt±i?373>tC J: otlWB Ofc. 
[0176] 3 m ff 0pAGE2iG^iMg^HTndITi^KpnT 

■diwkb, bap (S?»iia;*ttai)«ffliofc« % 7 

J:D^Hl/, YfriPhl, OOObptiiftPDNAfttt- 



4M2 0 0 3-9854 
oO 

a cacWTEdrttSJ L, % 0 7 tCm^pAGE-mSC 

[ 0 1 7 9 ] ttto, ID 7 +«Jp50*^ $ 7> * 0 4 Jt>* 
(simian virus) 40 (SWO^Sig^^a^-^^O 

KO|(BHfca»|Hl6 : F*«l/ l Rl^pBR3?24*PX7P 

XC^rpes simpler virus: H5V)^ ^ ^>^*f — M (tk) 

(simian \nrvs) 40 (3MG)t&493&?- »J Aptftj 

[0180] %) i$fommc$sw&-?>>jA$cGF#*) 
^-f? \ro>§m 

echnoloqv, J, 133-140, 1990) £J!t'TtTSfoo ±12 
riS6nfcpACE-n6CCF*. dhfriie-f^JPCiRbfcCHO 
?rffl!?S (Urlflub ancOiasm, Proc. Natl, Acad, 5ci. U5 
A*, 77 f 4216-4220, 1980) 4 * I O'H*^ #Jf 4 /i ff« 
7vK. 1 OmLCBWEMcr {-ttHSW: Life Technologies 
t±^> -5«*ifl[ (life TechnolcgiesttS?) ^JltC^ 
SU. 9 6 -well plate (iSSeW-fttK^S^fc. 37 

?L ^^^D-?^V> (LifeTechnoloqiesttaS) €: 

L/»14t^?#"c 6 cn&«-1*fe*2 4^n platetcSI 
f^SL/, -^hhU^Hr-h (MIX > J&5 0 siM^tf 
KEMorCttK^a*^: Life TachnoloqlesttSS) ~5%ii 
ttiiiW (LifeTechnolcQlestili?) ^Jir'ig^L,fcc M 

9) tCi:0-?«5ASCGF*?<4Sl/r<r^C<*:3&s8 
^±#1f>^^?ifc c 

[0 1 8 1 3 3 ) CHOWSgl^^^^^SC 
GF<£#£[ 

fi^tifeC HOMBMKK±tt4 0 0 m Lit -k^P-x 

77D-AFa s t F ! ow» {7y.»U^S^7it«!> 
^tSL/fe^^ A { l 5 m ns x 1 0 0 mm ) icpm 
bic. 0- 5MttfbthV^^2 0mM!)>Kf h 
•J 9 A$T0$ ( p H 7 . 2 ) T*^7 y A S+»gfe#g, 0 
- 1 0 0 mMt x*i>>fcm&mxl£&btc. m 
S^Hoc^^r SDS-#«J7>y ^7 5 FWK&flfc 
(SDS-PAGE) ^rtftr^, (2D4Rftfifet 
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k D a cemo p < 5 inM- 7 0 mM b X * 

#6 1 2. 9 firflMSKr^i^t 

8 8 0 0 G1?3 0 SHjft^Urff AiStBSftK 9 m I 
0 mM r »J xfeiagKfft ( f> H 7 . 0 > trj&flty . 8*4* 

[0183] gMfttt* 1 0 mM V V ^iBBKKtt < P H 10 
7. 0) ?TOftOfcMonoQN^*>£ttj'P'?h 
ifyv H^i-jy u (5mmx5 0 mm. ^r^-p^rti 
tCftftl/fc. ¥SMfcjS*C+SM5feifrR, 0-1. CM 

WCSDS- PAGEfetfts at/ttffi 3 

4 7 k D a OEVO Ft* < gt*853 5 0 mM- 5 0 0 m 

[0184] C CT1ffcgttl#lI3 m LI*«#*Elfi 
(?^fla>10, 5 'J #7 tW8> Uc'& % P 
B S C p H 7. 4 } TWSftl/fcS u p e r o s e 6 ; / 20 
^SUP-? h *t~t)y.u ( l 0mmX3 0 0m 
in. ?Tb-*f7VM) I'cMmutc. S^HJ&H^-^i* 

tsds-page*^. iis&ferl«ssft*»4 7 

kDa^'OK«:3K^bSga#lBVeA^l 1. 5mL 
-13. 5fflLC'»il«:@tebfco CCe»&H«2~ 
>• * * y h * * / - JBKT-C S D S -P A G E tft ■> 

>F«ftlffe <H8) o 

[0 185] S^«5XSCGFC0N*Sgr 

2 ->* ^l-x*^- MB5&TC S D S-P A G E *S 

P- Matsudai r a©*tfe { J. B. 
C. 262 , 1 0 0 3 5-1 0038. 1 9 87 ) tc££ 
l*PVDFJfi (Pf oBlot U 7^?^ FV^=H' 
X^AXti) ^SSt»tC(E?bfe 0 fesufcI8££**i> 
^:f*Htel/T»&ttfc«4 7 k D a tfjfiwo 
ftOttiU Stfl*Pf , ^>S>--*->*- {PPSQ-l 

o. s»»^?"a:ia} m^xj*~tt-mtw%mcj; 

[0 18 6] f#$2 b hSCGF<Z>ffiBJ 

( 1 ) b h SOG¥mm7yX 5. Kp«E-soGFtt(!>i8 

n/BanlflHUSJt ifchSCGFfts-rr&DNA 

(ftfio£>; Biochsn, Bicphys, Res. CGmnsun, 249, 124. 
199&) &«HST&Citt:J:*), bhSCGF^fP<£ 

£ - p.AjG&~5C3GFa ^m^l 1/ tCo 50 
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[0187] 8toMtt*-<D*5 A * hX«Ati&'ttw?<?> 

#§fc (CVTOtechnoloqy, 3. 133. 1990) OCg^X b r 

&4 x i 0'flKOd h i rftCT-^CHOMHft <Url 
aub and Chasin, Proc, Natl, Acad. 5a, Uf&, 77. 42 
25-4220, 1980} ^VXl/fe. CC«»1 0filL<PMEM 

a2Q00-dPC5(S}%fl C&KFCS«5K. 7. '594 Na 
TO * 1 /4 0£> 2 0 0 ffiL 5 >?g$ (oieco/ 
BRLt±SJ> €:3^ % ^iV-y > ♦ Z Y Uy" V~?<it'>ife 
fft ( GieoyeRLtill 5 0 0 0 mt/m L^u U >4j 
J: 5 0 0 0 aiff/aiUH'^W ^>SW) ^ 

0. 5^^tora<Jf2«Xteifc { GIKSO/BRLtilS ) ) tCBSfl 

a-?ju> { GiBcawLtiii ) £ 0 . 3 m et / m 
L^CJtt&ii^flaLr, S^>«:i-2iBBW»bte» W 

yp?^/>t0. 3mg/fflL, yhhU*-fe-t 
( methotrexate ; M T X > S50nmo ! / L §"t?WEM 
<*2000-dFCS(5}lgj&CC 1-2X1 0 * «BJS/ m L fid ftf -5 
Jc^^Sb. F7 5 7^^2 (creinertts!) CC2m 
L3s^t 1 -2MC^I, 5 On mo 1 /LM 
T X * 0 . 3flij/niL/WyO'7^>, 

2 0 On mo 1 /LM T XSWMEMor 2GCO-dFG5(5)^lfi3 

CCl -2x i O'ttB/iaLccit^Jc^tc^au, F7 
5 3 9* a (GreirarttK) tc:2mL»ttU3te. 1-2 
SSC^gNt. 2 0 Onool/L MIX JHIiCDWJg 
C(^>2 0 0 nmol/L MTXSftSfliS* 1 
0mgr/L(Or^P^-> (apno^mn; 5Kpattl?) ^ 

JB*». 2 L^>P-^-4<h^ <Greinert±^) T'3 7 

^IjS 4 ACAff <C J: »J U , «HK±t^ > 7& 

[0 188] (2) KM2 1 4 2*ffl(r»fc**^*>^ 
Pt?^^>y<C«fc^fc hSGGF^ffffli^ 
Kb hSCGF*^*P-+Att#KM2 1 42 iwm 

>?'p ? f ^ > jr(c j; o f b h SCG F^ffSC'SSttc 
^^C, KT©*ft*cJ:0*lW#fe, JUT<0 (3) x« 
MT^b hSCGF0>^o-7h i-<MKC4>»& 
#?5§i!iJ»^ SDS-PAGE T?&(Sfg, P. Maisudair 
aP>^S (J, Biol, Oie*. v ?K f 10035 f 1987) OCSto 
f P V D F 18 ( Imitobi Ion Transfer Membrane, ^ U ^ 

rtt^) ^^Wtc^tfco «8Wtt^py*>y* 

*Cl«fS/*ST^5>t*toPBS (137mm 
ol/L feci. 2. 7mmoi/L kci. 9. 6m 
mol/! Na* TO /Kft Pft pH7. 2 ) 3 ^C3 0 
^Hf^ai/fcta. 7 a ^ > ^#tc 1 m e/m Lcc# 
«l/fcKM2 1 4 2*^^{ft*rSS6 O^Hiffiat 
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fc 



10 



Slit* 3 6 0 . 0 5 % Tvreen 20££tf P B 
St?5£H&»*2iEL PBSTO5»BHilBj»«:lH* 
ffctsfcft, ^i-t+vy-WigsnfeSi^'; h ! fir 

G£f* (DAKdtt«() tPBSVl/l 0G0lC«IU,fe 
tStt^^cASeO^n&KUfc. 0. 0 5«T*«n20 
*S«>PBSr5»Hft**2B, PBST'G>5#HSfe 
j»* lB£fel/fc%, ( ECL Western blottinqote 

tecxicn reagents, T~?t>'*M. V ? }\>-?%>'7 Kj'ftT 

[0189] ( 3 } C H OmZ%m±®&%V>t h S C 

{ 1 > t»6nteCH0«BSW±i#*»6, b h SCG 
F £ «TG> 3 f g Fgtf> £ d ■? h ^ ? 7 < - tc J: *j m 
Utc, 

Zn 1 * ^*>1?SSfPS-lifeChslatinq Sepharose Fast Flo 

&S5. 0 ca>x20cm<ftfr5it (BioRadtt) I'Cl 
4. Scm^^^t'SSl, 0. 5mo !/LJkfitf* 

$ ( r>H7. l > T?¥8WkUfc 0 cftfcJbe { i ) n# 

0 1 0 0 m m o ! /L b a * i>y 
f&mvfeftbtc. SBlH5W>-»tB^TSDS-P 
AGE*ffl*. Jbia (2) T'nU/fcKM2 i 4 2t£J:& 
0 * X£ >ya ? f 4 > ^-CS^r 5 k D a Q»i 

[o 190) f^zmm : m™y& j ? 

J 1 

£ 5 0 % <t * «fc ^ > * ~ * A£#yj[i U -Cftt* 

». 4T!T?2»Wfegl/fc. I 8800 xg-r-3 0913 



«$H2 0 0 3-9854 

*r'?aWfcl/feJtonoQ HR 10/10 ft "7 A (T?^U V T 

0 - 1 m o ! /Ulfbt f- 'J * A«t$$fg£jgg 
r-Sibl/?c« SitiH^O-SPiH^'CSDS-PAGE 
&f?<r>, JblS<2> T'mt/*:KM2 1 42K.£Z>**X 
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SEQUENCE LISTING 
*.110o KYGfcft WKKD KCWO CO, , LTD. 

<120> PROCESS OF FOTttNC .AM ERBRYOID BOW AND USE THEREOF 
<130> F-35214-1 



Sephacrvl S-400 (7vS/^A 77^^>t ;< 

?»]t£i&i&U PBSrH-#WLi/fc # ctttcJhtSfctono 
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<150> 3P 2C01-110100 
<153> 2001-04-09 
<160> 19 

<170> Pateniln Ver, ?,l 
<21G> 1 
<ni> 1393 

<2i?> 

<?13> Mus musculus 

^220> 

^21> CDS 

<222> (132)., (1113) 
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<400> 1 

gaagctqqca qaaqaaqqtc aaqqgqcttq tqaqctqccc accaqactqq qacacttqct 60 
aqqtctatac aqcaqtccta cccetqqcat tctqaectct ctactatttq qqtgctqqqa 320 
agcccagctq q atq caq qea q:c tqq etc ttq qqq qcc eta qtq qtc cct 1?0 
Met Gin Ala Ala Trp Leu Leu Cly Ala Leu Val Val Pro 
1 5 10 

caq ctt ttq aqt tti qqt cat qqa qcc cqa qqt cct qqq aqq qaq tqq 218 
Cln Leu Leu Ser Phe Cly His Civ Ala Arg ay Pro Gly Arq Glu Trp 
15 20 25 



qaq qc?a qqc tqq 
Clu Gly 01 y Trp 
30 

caq atq ttq aaq 
Cln fifet Leu Lys 



qqa aat 
Civ Asn 

qaq acc 
Clu Thr 

qca cct 

Ala Pro 
95 

qaq qac 

Clu Asp 
110 

qqc eta 

Cly Leu 

get qaq 
Val Glu 

acc cqc 
Thr Arq 

caq qaq 
Cln Glu 
175 
cac aaq 
His Lvs 
190 

caq qcq 
Cln Ala 



qaq qat 
Glu Asp 
65 

aca qaq 
Thr Glu 

so 

tct tct 
5er Ser 

act qtc 
Thr Val 

cac caa 
Mis Gin 

ctq acc 
Leu Thr 
145 
qac tea 
Asp Ser 
150 

cac qqc 
His Gly 

tqc ttc 
Cys Phe 

cqq tqc 
Arq Cvs 



qqa qqt 
Gly Cly 
35 

aat etc 
Asn Leu 

50 

aat ctt 
Asn Leu 

act caa 
Thr Cln 

aqt ccc 
Ser Pro 

act tac 
Thr Tyr 
315 
ttq cac 
Leu rhs 
130 

caq qqq 
Cln Cly 

qtq caa 
Val Cln 

cqc ttq 
Arq Leu 

ctq etc 
Leu Leu 
195 
aaq q:q 
Lys Ala 
210 

qat qcq 
Asp Ala 



qcc ctq qaq qaq 
Ala Leu Glu Glu 



caq qaq 
Gin Glu 

qct qaa 
Ala Glu 

qqq qaa 
Gly Glu 
85 

aac cct 
Asn Pro 
100 

ate ttq 
lie Leu 

qtc eqt 
Val Arq 

ctq cqq 
Leu Arq 

qcc ctq 
Ala Leu 
155 
qaq qqc 
Glu Cly 
180 

tcq cqa 
Ser Arq 



qcc eta 
Ala Leu 
55 

aac cct 
Asn Pro 
70 

qaa qaq 
Glu Glu 

ttc ccc 
Phe Pro 

qqc cqc 
Gly Arq 

ctq cac 
Leu His 

caq ctq 
Gin Leu 
150 

aaq qaq 
Lys Glu 

tqc ctq 
Cys Leu 

qac ttc 
Asp Phe 



qaq aqa 

Clu Arq 
40 

qqq ctq 

Cly Leu 

qaa qac 

Clu Asp 

qaa qaq 
Clu Glu 

age cct 
Ser Pro 
105 
ttq qcc 
Leu Ala 
120 

qtt ttq 

Val Leu 

cqq qat 
Anq Asp 

qcc caq 
Val Gin 

aaq qqc 
Lys Gly 
185 
qaq ace 
Clu Thr 
200 

tta qea 
Leu Ala 



qaq cqq 
Glu Arq 

ccc act 
Pro Thr 

aaa qaq 
Lvs Glu 
75 

qaa ate 
Glu He 
90 

tct ccc 
Ser Pro 

aqc etc 
Ser Leu 

qac acc 
Asp Thr 

qct qcq 
Ala Ala 
155 
qac cqt 
Asp Anq 
170 

ctq cqc 
Leu Anq 

caq qcq 
Cln Ala 



cqc caq caa atq 
Anq Gin Gin Met 
225 

ccc tac aac tqq ccq qtq 



cqa qqt qqq aqc tta qca caq cct 
Arq Gly Gly Ser Leu Ala Cln Pro 
215 

eta aqc cqq tac tta cqc 
Leu Ser Arq Tyr Leu Arq 
230 

tqq ctq qqa qtq cac qat e 



qaq tea 
Glu Ser 
45 

qqq qtq 
Gly Val 

50 

qtc tqq 
Val Trp 

acc aca 
Thr Thr 

aca cca 
Thr Pro 

qat qca 
Asp Ala 
325 
eqt qcq 
Arq Val 
140 

aqt qac 
Ser .Asp 

qct qaq 
Ala Clu 

Ctt qqc 
Leu Cly 

qcq qcq 
Ala Ala 
205 
qcq qac 
Ala .Asp 
220 

etc qcc 
Leu Ala 



■255 



314 



352 



410 



458 



506 



554 



602 



650 



698 



746 



794 



842 



qcc qct 
Ala Ala 
235 

cqq cqc tec qaq 890 
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67 58 
Pro Tyr Asn Trp Pro Val Trp Leu Gly Val HNs Asp Arq Arq Ser Clu 

240 245 250 

TO etc tac ctt xtc qaq aac qqc caq cqc qtq tct xtc ttc qcc iqq 938 
Cly Leu Tyr Leu Pne Clu Asn Civ Gin Arq Val *5er Phe Phe Ala Trp 

255 260 265 

cac cqc qca ttc aqc ctq qaq tec qqc qcc caq cct aqt qcq qca aca 985 
ttis Arq Ala Phe Ser Leu qlu Ser Gly Ala On Pro Ser Ala Ala Thr 
270 275 280 2S5 

cat cca etc aqc ccq qat caq ccc aat qqc qqc qtc ctq qaq aac toe 1034 
ftis Pro Leu 5er Pro .Asp Gin Pro Asn Cly Cly Val Leu Glu Asn Cys 

290 295 300 

qtq qcc caq qcc tea qac qac qqt tct tqq tqq qac cat qac tqt qaq 1082 
Val Ala Cln Ala Ser .Asp Asp Cly Ser Trp Trp Asp His Asp Cys Clu 

305 310 315 

cqq cq: etc tac ttc qtc tqc qaq ttc ccc ttc taq aqaaccqqtc 1125 
Arq Arq Leu Tyr Rie Val Cys Clu Phe Pro Phe 

320 325 
tctqcccaqq aqctctaqtq cacattttqc accqtacacc qcqcacccta ttqttaqqqq 1158 
cctqqqaqtc qctcaqaqat taaqcqtqac catqaataca ttttaatcaq aaqaqqtttt 1248 
ttattttaqa tactqqcacc caqactqatt qqqqccaqqt qtqctcctqa qattqettec 1308 
aaqatqeatt atcaq:ccaq qqattttaaa qqcaaacccc acaaqattqc atqtaqcctq 1368 
cttacatqta qqccqqaqca taaaaattta a 1399 



^10> 2 
<?1!> 328 

<?12> m 

<21}> Mus musculus 
<4O0> 2 

fcfet Gin Ala Ala Trp Leu Leu Cly Ala Leu Val Val Pro Gin Leu Leu 

15 10 15 

Ser Fhe Cly His Cly Ala Arq Cly Pro Cly Arq Glu Trp Glu Cly Cly 

20 25 30 

Trp Gly Cly Ala Leu Clu Glu Clu Arq Glu Arq Glu Ser Gin fcfet Leu 

35 40 45 

Lys Asn Leu Gin Clu Ala Leu Cly Leu Pro Thr Gly Val Gly Asn Clu 

50 55 60 

Asp Asn Leu Ala Clu .Asn Pro clu Asp Lys Clu Val Trp Glu Thr Thr 
65 70 75 SO 

Clu Thr Cln Gly Clu Clu Glu Glu Glu Clu lie Thr Thr Ala Pro 5er 

85 90 95 

Ser Ser Pro Asn Pro Phe Pro Ser Pro Ser Pro Thr Pro Glu Asp Thr 

100 105 110 

Val Thr Tyr He Leu Cly Arq Leu Ala Ser Leu Asp Ala Gly Leu dis 

115 120 225 

Cln Leu his Val Arq Leu His Val Leu Asp Thr Arq Val Val Clu Leu 

130 135 140 

Thr Gin Cly Leu Arq Cln Leu Arq Asp Ala Ala Ser Asp Thr Arq .Asp 
145 150 155 ISO 

Ser Val Cln Ala Leu Lys Glu Val Gin Asp Arq Ala Clu Gin Clu rhs 

155 170 175 
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Cly Arq Leu Glu Gly Cys Leu Lys Gly Leu Arq Leu Cly His Lys Cys 

. 180 185 190 

Phe Leu Leu Ser Arq Asp phe Glu Thr Gin Ala Ala Ala Gin Ala Arq 

1S5 200 205 

Cys Lys Ala Anq Cly Cly Ser Leu Ala Cln Pro Ala Asp Arq Cln Cln 

210 215 220 

fctet Asp Ala Leu Ser Anq Tyr Leu Arq Ala Ala Leu Ala Pro Tyr Asn 
225 230 235 240 

Trp Pro Val Trp Leu Cly Val His Asp Arq Arq Ser Clu Gly Leu Tyr 

245 250 255 

Leu Phe Clu Asn Cly Cln Arq Val Ser Phe Phe Ala Trp His Arq Ala 

260 265 270 

Phe Ser Leu Glu Ser Cly Ala Cln Pro Ser Ala Ala Thr His Pro Leu 

2?5 250 255 

Ser Pro Asp Gin Pro Asn Gly Cly Val Leu Clu Asn Cys Val Ala Cln 

290 295 300 

Ala Ser Asp Asp Gly Ser Trp Trp Asp His Asp Cys Glu Arq Arq Leu 
305 310 315 320 

Tyr Phe Val Cys Clu Phe Pro Phe 

325 



<210> 3 
<213> 37 
<?12> DMA 

<213> Artificial Sequence 
<220> 

<223> forward primer for amplification of a codinq reqion of mouse 50GP 
zDHK and creation of a HindllX site at its 5' end 

<4Q0> 3 

cqccaaqctt ccaccatqca qqcaqcctqq cttttqq 3? 
<?10> 4 
<211> 33 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> reverse pnraer for amplification of a codinq reqion of mouse SGGP 
cDNA and creation of a Kpnl site at its V end 
<4O0> 4 

qqqgtacctt actaqaaqqq qaactcqcaq acq 33 
<2W> 5 
<21i> 11 
<212> RTT 



<213* Mus musculus 
<220> 

<22 1> UNSURE 
<222> (8) 



(3?) 4918200 3-985 4 

71 77 

<*O0> 5 

Ala Am Civ Pro Civ Anq Glu Xaa Glu Cly Cly 

1 5 10 



<210> 6 
<213> 20 
<212> DMAt 

<4Q%> 6 

tctqtqqttc tqcqtqqaqa 20 



<210> 7 

<211> 20 

<?!?> \m 

<?13> fclus rpusculus 

<400> 7 

qtatcattxx caaceacect 20 



<21G> S 

<21J> IS 

<212> DMA, 

<213> Wus nsusculus 



«SO0> 8 

ctctqaTqqt qatccjiqq 15 



<210> 9 
<211> IS 
<?12> £H6> 

<213> Nus rnusculus 
<*00> 9 

catqcotctq qccacttq ig 

40 

<?10> 10 

<212> 20 

<212> DMA, 

<213> Mus rpusculus 

<*O0> 10 

CTxactoccc tcctwcqq 20 



<?10> 11 
<211> 20 
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73 74 



<?12> DMA, 

<213> Wus rpusculus 

<*0B> 11 

CQatqtacx:t qqataiaqqe 20 
<210> 32 

<212> DNA 

<213> Mus rnusculus 

<4Q9> 12 

qfccatqqcca tqgteqaqta 20 



<210> 13 

*211> 20 

<?12> DMA 

<213> Mus HiUSCulus 

«40G> 13 

occctcqqca tcttqetqaa 20 

20 

<210> 14 

<213> 20 

<212> DMA 

<?13> Mus musculus 

<4QZ> 14 

ttacctctoq qaiccctsca 20 



<?10> 15 

<211> 20 
<212> £H\ 
<213> Wus musculo 
<*00> 15 

ccaqaqqtqa ccaaigcaat 20 



<219> 15 

<?!!> 20 

<212> DMA 

<213> Mus imjscuIus 

<^0Qo 15 

qqatqcaqaq qctcacaqaq 20 



<21&> 1? 

<ni> 20 

<?12j> DMA 

<213> Wus niusculus 

<*40Q> 17 

aeqqcqqtic acqttgqact 20 



(39) 



75 



*mZQ 0 3-9 854 

76 



<210> IB 
<213> 27 

<2i2> tm 

<213> Mus rj5U5Culus 
<.*00> IS 

aicqatTOgc? qqctacacat ctctcaq 

<2Vy> 12 
<?13> 25 
<212> \m 

<213> MU5 ITiUSCUlUS 
<4QO> IS 

ceagcicatc caccccactq agcaq 
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